HAG6

ECL: Adert ALERT

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternate
locations.

Operating Mode Applicability: AHALL
Example-Emergency Action Levels:

(D) An event has resulted in plant control being transferred from the Control Room to (site-speeifie
remote-shutdown-panels-and-local-control-stations)—the Auxiliary Shutdown Panel (ASP) .}

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to alternate
locations outside the Control Room. The loss of the ability to control the plant from the Control Room is
considered to be a potential substantial degradation in the level of plant safety.

Following a Control Room evacuation, control of the plant will be transferred to alternate shutdown
locations. The necessity to control a plant shutdown from outside the Control Room, in addition to
responding to the event that required the evacuation of the Control Room, will present challenges to plant
operators and other on-shift personnel. Activation of the ERO and emergency response facilities will
assist in responding to these challenges.

Escalation of the emergeney-elassifieationleveEMERGENCY CLASSIFICATION -wewtd LEVEL
would be via IC HS6.

HAG6: EAL-1 Selection Basis:

The Auxiliary Shutdown Panel (ASP) is identified in 0OPOP04-Z0O-0001. Control Room Evacuation. as
the location where plant control is transferred in the event of a Control Room evacuation.

REFERENCES:

1. Procedure 0POP04-Z0-0001. Rev. 35. Control Room Evacuation
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HA7

ECL: Adert ALERT

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of an AdertALERT.

Operating Mode Applicability: AHALL

Example Emergency Action Levels:

(1

Basis:

Other conditions exist which, in the judgment of the Emergency Director, indicate that events are
in progress or have occurred which involve an actual or potential substantial degradation of the
level of safety of the plant or a seeusttyevent-SECURITY EVENT that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION.
AnyANY releases are expected to be limited to small fractions of the EPA Protective-Action
Guideline PROTECTIVE ACTION GUIDELINE exposure levels.

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant declaration
of an emergency because conditions exist which are believed by the Emergency Director to fall under the

emergeney-elassifieationlevel EMERGENCY CLASSIFICATION -deseriptiorLEVEL description for an
Adert—ALERT.

HA7: EAL-1 Selection Basis:

N/A

REFERENCE:

NA
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HS1

ECL: Site-AreaEmergeney SITE AREA EMERGENCY

Initiating Condition: HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: AHALL

Example- Emergency Action Levels:

(H A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as reported

by the(site-speeifie seeurity shift supervision)—any ANY of the following personnel in Table
Hl:

Table H1: Security Supervision

e Security Force Supervisor

e Acting Security Manager
e Security Manager

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA. This event
will require rapid response and assistance due to the possibility for damage to plant equipment.

Timely and accurate communications between Security Shift Supervision and the Control Room is
essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for the
Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and trdependent-Spent
Fuel-Storagetnstallation INDEPENDENT SPENT FUEL STORAGE INSTALLATION Security

Program].

As time and conditions allow, these events require a heightened state of readiness by the plant staff and
implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering). The Site-Avea
Emergeney-SITESITE AREA EMERGENCY declaration will mobilize ORO resources and have them
available to develop and implement public protective actions in the unlikely event that the attack is
successful in impairing multiple safety functions.

app%y—tee—mcxdents that are acc1dental events acts of civil dlsobedlence or otherw1se are not a HOSTILE
ACTION perpetrated by a HOSTILE FORCE. Examples include the crash of a small aircraft, shots from
hunters, physical disputes between employees, etc. Reporting of these types of events is adequately
addressed by other EALSs, or the requirements of 10 CFR § 73.71 or 10 CFR § 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs sheuld-do not
incorporate Security-sensitive information. This includes information that may be advantageous to a
potential adversary, such as the particulars concerning a specific threat or threat location. Security-
sensitive information sheuld-be-is contained in nen-public-decuments-such-as-the Security Plan.
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I Escalation of the emergeney-elassifieationleveEEMERGENCY CLASSIFICATION LEVEL would be
via IC HGI.

HS1: EAL-1 Selection Basis:

The positions of Security Force Supervisor, Acting Security Manager, and Security Manager were
included since any of these positions could be activated prior to meeting this EAL. The Security Force

Supervisor is a 24-hour position, the Acting Security Manager is activated after an Unusual Event has
been declared and the Security Manager is activated after an Alert is declared.

REFERENCES:

1. 0OERPO1-ZV-SHO3. Rev. 12. Acting Security Manager
2. 0OERPO1-ZV-TSO08, Rev. 16. Security Manager
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HS6
ECL: Site-Area-Emergeney-SIHESITE AREA EMERGENCY

Initiating Condition: Inability to control a key safety function from outside the Control Room.
Operating Mode Applicability: AHALL
Example Emergency Action Levels:

Note: The Emergency Director should declare the Site-Area-Emergeney-SITESITE AREA

EMERGENCY promptly upon determining that {stte-speetfie-numberofminutes):-15 minutes has been
exceeded, or will likely be exceeded.

(1)a. An event has resulted in plant control being transferred from the Control Room to ¢site-speeifie

remote-shutdown-panels-and-local-contrel-stations)-the Auxiliary Shutdown Panel (ASP).the

AND

b. Control of ANY of the following key safety functions in Table H2 is not reestablished within
(site-spectfic-numberofminutes)-15 minutes.)-
e——Reaetiite-eomtrol
B e B e e
oo b Bentraresa)

Table H2: Safety Functions

e Reactivity control
e Core cooling
e RCS heat removal

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to alternate
locations, and the control of a key safety function cannot be reestablished in a timely manner. The failure
to gain control of a key safety function following a transfer of plant control to alternate locations is a
precursor to a challenge to one or more fission product barriers within a relatively short period of time.

The determination of whether or not “control” is established at the remete-safe-shutdownlocation(s)
Auxiliary Shutdown Panel is based on Emergency Director judgment. The Emergency Director is

expected to make a reasonable, informed judgment within ¢(the-site-speeifie-timefor-transfery- 1510

minutes whether or not the operating staff has control of key safety functions from the remote safe
shutdown location(s).

Escalation of the emergeney-elassifieationteveEMERGENCY CLASSIFICATION LEVEL would be
via IC FG1 or CG1.
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HS6: EAL-1 Selection Basis:

The Auxiliary Shutdown Panel (ASP) is identified in 0POP04-Z0-0001, Control Room Evacuation, as
the location where plant control is transferred in the event of a Control Room evacuation. The 15 minute
timeframe to control the key safety functions is identified as site specific information

REFERENCE:

Procedure 0POP04-Z0-0001. Rev. 35, Control Room Evacuation

- | —
o CEEEE
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HS7
I ECL: Site-Area-Emergeney-SHESITE AREA EMERGENCY

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director warrant
I declaration of a Site-Area-Emergeney-SIFESITE AREA EMERGENCY.

I Operating Mode Applicability: AHALL
| Example- Emergency Action Levels:

I (1) Other conditions exist which in the judgment of the Emergency Director indicate that events are
in progress or have occurred which involve actual or likely major failures of plant functions
needed for protection of the public or HOSTILE ACTION that results in intentional damage or
malicious acts, (1) toward site personnel or equipment that could lead to the likely failure of or,
(2) that prevent effective access to equipment needed for the protection of the public. AryANY
releases are not expected to result in exposure levels which exceed EPA Preteetive-Aetion
Guideline-PROTECTIVE ACTION GUIDELINE exposure levels beyond the site-boundary-SITE
BOUNDARY.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant declaration
of an emergency because conditions exist which are believed by the Emergency Director to fall under the
emergeney-elassifieationteveEEMERGENCY CLASSIFICATION LEVEL description for a Site-Area
Emergeney-SITE AREA EMERGENCY.

HS7: EAL-1 Selection Basis:

N/A
REFERENCE:

N/A
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HG1
| ECL: GeneralEmergency-GENERALGENERAL EMERGENCY

| Initiating Condition: HOSTILE ACTION resulting in loss of physical control of the faethity FACILITY.

I Operating Mode Applicability: AHALL
| Example- Emergency Action Levels:

(1) a. A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as reported
by 3 3 i 3 Bk ANY of the following in Table HI:

Table H1: Security Supervision

e Security Force Supervisor

e Acting Security Manager
®__Security Manager

AND
b._EITHER of the following has occurred:

1. ANY of the following safety functions_in Table H2 cannot be controlled or maintained.

X . l
o CareeoehneHE R scate s dev e L LM
R LIS Rogtremeval

Table H2: Safety Functions

e Reactivity control
e (Core cooling
e RCS heat removal

OR

2. Damage to spent fuel has occurred or is IMMINENT.
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Basis:
|
|

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the faeility
FACILITY to the extent that the plant staff can no longer operate equipment necessary to maintain key
safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical control that results
in actual or IMMINENT damage to spent fuel due to 1) damage to a spent fuel pool cooling system (e.g.,
pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel pool integrity such that sufficient water
level cannot be maintained.

Timely and accurate communications between Security Shift Supervision and the Control Room is
essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for the
Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and Irdependent-Spent
Fuel-Storagetnstattation- INDEPENDENT SPENT FUEL STORAGE INSTALLATION Security
Program].

I Emergency plans and implementing procedures are public documents; therefore, EALs sheuld-do not
incorporate Security-sensitive information. This includes information that may be advantageous to a
potential adversary, such as the particulars concerning a specific threat or threat location. Security-

l sensitive information shewld-is-be-is contained in ron-publie-decuments-sueh-as-the Security Plan.

HGI1: EAL-1 Selection Basis:

The positions of Security Force Supervisor, Acting Security Manager, and Security Manager were also

included since any of these positions could be activated prior to meeting this EAL.

REFERENCES:

1. OERPO1-ZV-SHO03. Rev. 12, Acting Security Manager
2. OERPO1-ZV-TS08, Rev. 16. Security Manager
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HG7

ECL: General-Emergeney-GENERAL EMERGENCY

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director warrant
declaration of a General- EmergeneyGENERAL EMERGENCY.

Operating Mode Applicability: AHALL
Example-Emergency Action Levels:

(1) Other conditions exist which in the judgment of the Emergency Director indicate that events are
in progress or have occurred which involve actual or IMMINENT substantial core degradation or
melting with potential for loss of containment integrity or HOSTILE ACTION that results in an
actual loss of physical control of the faethityFACILITY. Releases can be reasonably expected to
exceed EPA Proteetive-Aetion-Guideline PROTECTIVE ACTION GUIDELINE exposure levels
offsite for more than the immediate site area.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant declaration
of an emergency because conditions exist which are believed by the Emergency Director to fall under the
emergeney-classifieationleve L EMERGENCY CLASSIFICATION LEVEL description for a General
Emergeney GENERAL EMERGENCY.

HG7: EAL-1 Selection Basis:

N/A
REFERENCE:

N/A
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11 SYSTEM MALFUNCTION ICS/EALS

I Table S-1: Recognition Category “S” Initiating Condition Matrix

| UNUSUAL EVENT ALERT SITE AREA GENERAL EMERGENCY
EMERGENCY
SU1 Loss of aHALL SA1 Loss of aHALL but one SS1 Loss of aHALL SG1 Prolonged loss of aHALLL
offsite AC power AC power source to emergency offsite and aHALL offsite and aHALL onsite AC
capability to emergency buses for 15 minutes or longer.  onsite AC power to power to emergency buses.
byses for 15 minutes or Op. Modes: PewerOperation.  emergency buses for 15 Op. Modes: Pewer-Operation;
SterptipHot-SandbyHeot minutes or longer. StetrtipHot-Stedby—Hot
Shutdown-1,2,3.4 Op. Modes: Power Shutdown-1,2,3,4
1,2.3.4

SU2 UNPLANNED loss ~ SA2 UNPLANNED loss of

of Control Room Control Room indications for
indications for 15 minutes 15 minutes or longer with a
or longer. significant transient in

Op. Modes: Power progress.

Eperiiieti Sttt ted Op. Modes: Pewer-Operation:

1P 34 Shatdown-1,2.3.4
SU3 Reactor coolant
activity greater than

Technical Specification
allowable limits.

1p.34
SUS Automatic or manual SAS Automatic or manual ¢trip  SSS5 Inability to

Hpip -HEWAR e paa HPWRH-seramHBWRP fails to  shutdown the reactor

HWRP-fails to shutdown  shutdown the reactor, and causing a challenge to
the reactor. subsequent manual actions tcore cooling H2HR}H
Op. Modes: Power taken at the reactor control :
Operationl 21 eenseles-panels are not or RCS heat removal.
successful in shutting down the ~ Op. Modes: Pewer
reactor. Cregpentivie | ]
Op. Modes: Power-Operation
12
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Table S-1: Recognition Category “S” Initiating Condition Matrix (cont.

UNUSUAL EVENT ALERT SITE AREA GENERAL
EMERGENCY EMERGENCY

SU6 Loss of aHALL onsite
or offsite communications
capabilities.

Op. Modes: Power

1.2.34

SU7 Failure to isolate
containment or loss of
containment pressure
control. H2H#4

1,2,3.4

SS8 Loss of a8HALL Vital ~ SG8 Loss of saHALL AC
DC power for 15 minutes  and Vital DC power

or longer. sources for 15 minutes or
Op. Modes: Pewer longer. Op. Modes: Power
StemelboyHot Sl Stanedby:Hot-Shitd

12,34 1,2,3.4 |
SA9 Hazardous event |
affecting a SAFETY
SYSTEM needed for the

current operating mode.
Op. Modes: Power
Steondbys Elot St
1,2,3.4
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SU1

ECL: Netifieation-of Unusual Eventt UNUSUAL EVENT

Initiating Condition: Loss of alHALL offsite AC power capability to emergency buses for 15 minutes
or longer.

Operating Mode Applicability: RewerOperation—StartupHot-StandbyHetShutdewn-1, 2. 3. 4
Example-Emergency Action Levels:

Note: The Emergency Director should declare the Unusual-Event UNUSUAL EVENT promptly upon
determining that 15 minutes has been exceeded, or will likely be exceeded.

(1) Loss of AAEALL offsite AC power capability to ¢(site-speeific-emergeney-buses)alALL
three 4160V AC ESF BusesBusses for 15 minutes or longer.

Basis:

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders the plant
more vulnerable to a complete loss of power to AC emergency buses. This condition represents a
potential reduction in the level of safety of the plant.

For emergency classification purposes, “capability” means that an offsite AC power source(s) is available
to the emergency buses, whether or not the buses are powered from it.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of offsite power.

Escalation of the emergeney-classificationlevel EMERGENCY CLASSIFICATION LEVEL would be
via IC SAL.

SU1: EAL-1 Selection Basis:

N/A
REFERENCES:

0POP04-AE-0001, Rev. 44, First Response to Loss of Any or All 13.8 KV or4.16 KV Bus
0POP04-AE-0004. Rev. 15, Loss of Power to One or More 4.16 KV ESF Bus
0PSP03-EA-0002. Rev. 32, ESF Power Availability

Drawing 00000EOAAAA . Rev. 24, Single Line Diagram, Main One Line Diagram, Unit No. |

heall bead [Bod lonn

&2
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I ECL: Netifieation-of Unusual-Event UNUSUAL EVENT

SU2

l Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer.

I Operating Mode Applicability: PewerOperation-Startup-Het StandbyHet Shutdewn-1, 2, 3. 4

I Example-Emergency Action Levels:

| Note: The Emergency Director should declare the UNUSUAL EVENTH#ausual-Event promptly upon
determining that 15 minutes has been exceeded, or will likely be exceeded.

Basis:

HEWR-parametertist] FRR-pazameter-Hist
ReaeterPoveer ReaetorPower
RPV Waterbevel RESLevel
RePyePreasyre Rb-Pressare
P : - ; e Core BT
S o PoolLovel Tovals ] - =
RSO RO R e P e
S POy S 5 T
Foepseiestoed-ater o

Table S1: Plant Parameters

Reactor Power
RCS Level
RCS Pressure
Core Exit Temperature
Levels in at least two steam

generators

® |® |® |@ |@

e Steam Generator Auxiliary Feed

Water Flow

1) An UNPLANNED event results in the inability to monitor one or more of the following
parameters in Table S1 from within the Control Room for 15 minutes or longer.

This IC addresses the difficulty associated with monitoring normal plant conditions without the ability to
obtain SAFETY SYSTEM parameters from within the Control Room. This condition is a precursor to a
more significant event and represents a potential degradation in the level of safety of the plant.

As used in this EAL, an “inability to monitor” means that values for one or more of the listed parameters
cannot be determined from within the Control Room. This situation would require a loss of all of the
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Control Room sources for the given parameter(s). For example, the reactor power level cannot be
determined from any analog, digital and recorder source within the Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated in
accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an NRC event
report is required. The event would be reported if it significantly impaired the capability to perform
emergency assessments. In particular, emergency assessments necessary to implement abnormal
operating procedures, emergency operating procedures, and emergency plan implementing procedures
addressing emergency classification, accident assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety functions of
reactivity control, core cooling HPHR}H-RPV-level{BHR}-and RCS heat removal. The loss of the ability
to determine one or more of these parameters from within the Control Room is considered to be more
significant than simply a reportable condition. In addition, if all indication sources for one or more of the
listed parameters are lost, then the ability to determine the values of other SAFETY SYSTEM parameters
may be impacted as well. For example, if the value for reactorvessel-evelRCS level PWRJARPV awater
leveHBWHR}-cannot be determined from the indications and recorders on a main control board, the SPDS
or the plant computer, the availability of other parameter values may be compromised as well.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of indication.
Escalation of the emergeney-elasstfieationleveLEEMERGENCY CLASSIFICATION LEVEL would be
via IC SA2.

SU2: EAL-1 Selection Basis:

The parameters listed were from NEI 99-01, Rev. 6 with the exception of steam generators. Two stcam
generators is a site-specific parameter for the minimum number of steam generators needed for plant
cooldown and shutdown.

REFERENCES:

1. 0POP05-EO-E020, Rev. 11, Faulted Steam Generator Isolation
2. OPOPO5S-EO-FRHI, Rev. 23. Response to Loss of Secondary Heat Sink
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SU3

ECL: Netificatton-of Unusual- Event- UNUSUAL EVENT

Initiating Condition: Reactor coolant activity greater than Technical Specification allowable limits.
Operating Mode Applicability: PowerOperation-Startup;-Hot StandbyHet-Shutdewn-1. 2. 3. 4
Example- Emergency Action Levels: (1 or 2)

(1) (Site-specifieradiation-meniter)RT-8039 readingreadings greater than 30 uCi/cm’(site-speeifie
serrbeee

2 Sample analysis indicates that a reactor coolant activity value is greater than an allowable limit
specified in Technical Specifications.

e  QGreater than 1uCituCi/gm Dose Equivalent I-131

e Greater than 100/ EE bar uCi /em gross activity

Basis:

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in Technical
Specifications. This condition is a precursor to a more significant event and represents a potential
degradation of the level of safety of the plant.

Escalation of the emergeney-elassifieationleveEEMERGENCY CLASSIFICATION LEVEL would be
via ICs FA1 or the Recognition Category AR ICs.

SU3: EAL-1 Selection Basis:

RT-8039 is the Failed Fuel radiation monitor and samples via the CVCS letdown line. The value 30

uC i/cm’ is the reading that is equivalent to 1uCi/gm Dose Equivalent I-131. The monitor value in this
EAL is the calculated monitor response if the RCS activity were equivalent to 1uCi/gm Dose Equivalent
I-131. The value is based on Calculation STPNOCO013-CALC-003. The value used in this EAL was

conservatively truncated by approximately 5% to ensure the value is readily assessable.

SU3: EAL-2 Selection Basis:

The Technical Specification limits for RCS activity is greater than 1uCi/gm Dose Equivalent I-131 or
greater than 100/E bar uCi /gm gross activity.

REFERENCES:

1. Calculation No. -STPNOCO013-CALC-003. Gross Failed Fuel Monitor Response to Rise RCS
Activity (RT-8039 EAL Threshold)XX
2. STP Technical Specification Section 3/4.4.8 Specific Activity.
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SuU4

ECL: Netifieation-of Unusual- Event: UNUSUAL EVENT

Initiating Condition: RCS leakage for 15 minutes or longer.
Operating Mode Applicability: PewerOperation—Startup-HetStandbyHet Shutdewn-1, 2. 3. 4
Example Emergency Action Levels: (1 ex2or 2 or 3)

Note: The Emergency Director should declare the UNUSUAL EVENTHsusuat-Event promptly upon
determining that 15 minutes has been exceeded, or will likely be exceeded.

[@9)] RCS unidentified or pressure boundary leakage greater than {site-speeifie-vatue)-10 gpm for 15
minutes or longer.

2) RCS identified leakage greater than {site-speetfie-vatue)-25 gpm for 15 minutes or longer.

3) Leakage from the RCS te-a-location-eutside-containment-greater than 150 gallons per day through
ANYANY one steam generator.25-gpm-fortS5-minutes-orlonger

Basis:

This IC addresses RCS leakage which may be a precursor to a more significant event. In this case, RCS
leakage has been detected and operators, following applicable procedures, have been unable to promptly
isolate the leak. This condition is considered to be a potential degradation of the level of safety of the
plant.

EAL #1 and EAL #2 are focused on a loss of mass from the RCS due to “unidentified leakage", "pressure
boundary leakage" or "identified leakage” (as these leakage types are defined in the plant Technical
Specifications). EAL #3 addresses a RCS mass loss caused by an UNISOLABLE leak through an
interfacing system. These EALs thus apply to leakage into the containment, a secondary-side system (e.g.,
steam generator tube leakage-##aPWR) or a location outside of containment.

The leak rate values for each EAL were selected because they are usually observable with normal Control
Room indications. Lesser values typically require time-consuming calculations to determine (e.g., a mass
balance calculation). EAL #1 uses a lower value that reflects the greater significance of unidentified or
pressure boundary leakage.

The release of mass from the RCS due to the as-designed/expected operation of a relief valve does not
warrant an emergency classification. EerPWRs—a-AnaA# emergency classification would be required if a
mass loss is caused by a relief valve that is not functioning as designed/expected (e.g., a relief valve sticks

open and the line ﬂow cannot be 1solated) —Fef—BWRs—a—&%uéeepen—&*fe&y—ReheWahe—éSM

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the leakage,
if possible.
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Escalation of the emergeney-elassifieationleveEEMERGENCY CLASSIFICATION LEVEL would be
via ICs of Recognition Category AR or F.

SU4: EAL-1 Selection Basis:

The STP Technical Specifications limit for unidentified leakage from the RCS is 1 gpm. NEI 99-01 Rev.
6 states to use the higher of the Technical Specification limit or 10 gpm.

SU4: EAL-2 Selection Basis:

The STP Technical Specifications limit for identified leakage from the RCS is 10 gpm. NEI 99-01 Rev. 6
requirements are to use the higher of the Technical Specification limit or 25 gpm.

SU4: EAL-3 Selection Basis:

The STP Technical Specifications limit for primary-to-secondary leakage is 150 gallons per day through
any one steam generator.

REFERENCES:

1. STP Technical Specification Section 3.4.6.2 Reactor Coolant System Operational Leakage.
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SuUb

ECL: Netifieation-of Unusual Event UNUSUAL EVENT

Initiating Condition: Automatic or manual ¢trip-HRWRAseramBWRY fails to shutdown the
reactor.

Operating Mode Applicability: PesverOperation-1, 2

Example Emergency Action Levels: (1 or 2)

Note: A manual action is ANY operator action, or set of actions, which causes the control rods to be
rapidly inserted into the core, and does not include manually driving in control rods or implementation of

boron injection strategies.

(1) a. An automatic ¢tripHPWRH-seramBWR) did not shutdown the reactor.

AND

b. A subsequent manual action taken at the reactor control eensetespanels is successful in shutting
down the reactor.

(2) a. A manual trip tripHPWRHH-seramHB3WRP-did not shutdown the reactor.

AND
b. EITHER of the following:

|. A subsequent manual action taken at the reactor control eenselespanels is successful in

shutting down the reactor.
OR

3-2 A subsequent automatic ¢tripHRPWR}-seram-HBWRY is successful in shutting down the

reactor.

Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor ¢trip FRW-R}
+seram-HBWRH—that results in a reactor shutdown, and either a subsequent operator manual action taken
at the reactor control eenselespanels or an automatic ¢tripHPWRSseram-HBWRYP is successful in shutting
down the reactor. This event is a precursor to a more significant condition and thus represents a potential
degradation of the level of safety of the plant.
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Following the failure on an automatic reactor ¢tripHPWR}H-seramBWRY, operators will promptly
initiate manual actions at the reactor control eenselespanels to shutdown the reactor (e.g., initiate a
manual reactor ¢tripHRWRIAseramHBWRP). If these manual actions are successful in shutting down the
reactor, core heat generation will quickly fall to a level within the capabilities of the plant’s decay heat
removal systems.

If an initial manual reactor ¢trip-HPWR}H-seramBWRY -is unsuccessful, operators will promptly take
manual action at another location(s) on the reactor control eenselespanels to shut down the reactor (e.g.,
initiate a manual reactor ¢tripHRWR}seram-HBWR}) using a different switch). Depending upon several
factors, the initial or subsequent effort to manually ¢tripHPWR}-seramBWRP- the reactor, ora
concurrent plant condition, may lead to the generation of an automatic reactor ¢trip HPW-R}--seram
HBWRpsignal. If a subsequent manual or automatic ¢tripHRWR}H-seramtBWRY is successful in shutting
down the reactor, core heat generation will quickly fall to a level within the capabilities of the plant’s
decay heat removal systems.

A manual action at the reactor control eenselespanels is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual ¢trip-HPWRH-seram
{-B—WR—H) This actlon does not include manually dnvmg in control rods or unplementatlon of boron

S or-Mede Heh-to DO N3 o

The plant response to the fallure of an automatic or manual reactor (-tnp-[P—WPe}—/—sefam—{-BWR—}}- will vary
based upon several factors including the reactor power level prior to the event, availability of the
condenser, performance of mitigation equipment and actions, other concurrent plant conditions, etc. If
subsequent operator manual actions taken at the reactor control eenselespanels are also unsuccessful in
shutting down the reactor, then the emergeney-elassifieationtevekEMERGENCY CLASSIFICATION
LEVEL will escalate to an Adert—ALERT via IC SAS5. Depending upon the plant response, escalation is
also possible via IC FA1. Absent the plant conditions needed to meet either IC SAS or FA1, an Ynusual
EventUNUSUAL EVENT declaration is appropriate for this event.

A reactor shutdown is determined in accordance with applicable Emergency Operating Procedure criteria.

Should a reactor ¢tripHPWR}seramHBWRD signal be generated as a result of plant work (e.g., RPS
setpoint testing), the following classification guidance should be applied.

e If the signal causes a plant transient that should have included an automatic ¢tripHRWR}-seram
HBWRP and the RPS fails to automatically shutdown the reactor, then this IC and the EALs are

applicable, and should be evaluated.

e If the signal does not cause a plant transient and the ¢tripHPWR-seramBWRY failure is
determined through other means (e.g., assessment of test results), then this IC and the EALSs are not
applicable and no classification is warranted.

SU5: EAL-1, EAL-2 Selection Basis:

N/A
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REFERENCES:

1. 0POP03-ZG-0004. Rev. 45. Reactor Startup
2. 0POP03-ZG-0005. Rev. 86. Plant Startup to 100%
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SuU6

ECL: Netifieation-of Unusual-Event UNUSUAL EVENT

Initiating Condition: Loss of aHALL onsite or offsite communications capabilities.
‘ Operating Mode Applicability: Power-Operation—Startup—Hot-StandbyHeot-Shwtdown-1, 2. 3. 4
I Example Emergency Action Levels: (1 or 2 or 3)

| ) Loss of ALL of the following onsite communication methods listed in Table S2.

o ot o - o

2) Loss of ALL of the following Offsite Response Organization (ORO)ORO communications
methods listed in Table S2.

: o list of g bod

3) Loss of ALL of the following NRC communications methods listed in Table S2.

| Table S2: Communications Methods

-1 EAL-2 EAL-3
LD aheie | ORo | N
| o Plant PA system X
| e _Plant Radios X
I e Plant telephone system X X X
| e Satellite phones X X
e Direct line from Control Rooms to Bay
City X X
I e Microwave Lines to Houston X X
| e Security radio to Matagorda County X
I e Dedicated Ring-down lines X
| e __ENS line X

Basis:

This IC addresses a significant loss of on-site or offsite communications capabilities. While not a direct
challenge to plant or personnel safety, this event warrants prompt notifications to OROs and the NRC.
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This IC should be assessed only when extraordinary means are being utilized to make communications
possible (e.g., use of non-plant, privately owned equipment, relaying of on-site information via
individuals or multiple radio transmission points, individuals being sent to offsite locations, etc.).

EAL #1- addresses a total loss of the communications methods used in support of routine plant
operations.

EAL #2- addresses a total loss of the communications methods used to notify all OROs of an emergency
declaration. The OROs referred to here are {see-BDeveloperNotes)Matagorda County Sheriff’s Office, and
Texas Department of Public Safety Disaster District in Pierce. -

EAL #3- addresses a total loss of the communications methods used to notify the NRC of an emergency
declaration.

SU6: EAL-1, EAL-2, EAL-3 Selection Basis:

Lines not included for offsite communications to ORO and NRC included links that would need relaying
of information. Links were obtained from procedures 0PGP05-ZV-0011, Emergency Communications.

REFERENCES:

1. 0PGP05-ZV-0011, Emergency Communications
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SuU7

ECL: Netifieation-of Unusual- Event UNUSUAL EVENT

Initiating Condition: Failure to isolate containment or loss of containment pressure control.

HPWRY
Operating Mode Applicability: P

Example Emergency Action Levels: (1 or 2)
(1) a. Failure of containment to isolate when required by an actuation signal.
AND

b. ALL required penetrations are not isolatedelosed within 15 minutes of the actuation signal.

(2) a. Containment pressure greater than {site-speetfie-pressure)9.5 psig.

AND

b. Less-than-eonefull rain-of(site-speeific-systernorequipment)-No Containment Sprayeontainment

spray_train is operating per design for 15 minutes or longer.

Basis:

This IC addresses a failure of one or more containment penetrations to automatically isolate {elese}-when
required by an actuation signal. It also addresses an event that results in high containment pressure with a
concurrent failure of containment pressure control systems. Absent challenges to another fission product
barrier, either condition represents potential degradation of the level of safety of the plant.

EorEAL #1- the containment isolation signal must be generated as the result on an off-normal/accident
condition (e.g., a safety injection or high containment pressure); a failure resulting from testing or
maintenance does not warrant classification. The determination of containment and penetration status —
isolated or not isolated — should be made in accordance with the appropriate criteria contained in the plant
AOPs and EOPs. The 15-minute criterion is included to allow operators time to manually isolate the
required penetrations, if possible.

EAL #2- addresses a condition where containment pressure is greater than the setpoint at which
containment energy (heat) removal systems are designed to automatically actuate, and less than one full
train of equipment is capable of operating per design. The 15-minute criterion is included to allow
operators time to manually start equipment that may not have automatically started, if possible. The
inability to start the required equipment indicates that containment heat removal/depressurization systems
(e.g., containment sprays-e+-tee-condenserfans) are either lost or performing in a degraded manner.
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463-This event would escalate to a Site-AreaEmergeney-SITE AREA EMERGENCY in accordance with
IC FSI if there were a concurrent loss or potential loss of either the Fuel Clad or RCS fission product
barriers.

SU7: EAL-1 Selection Basis:

N/A
SU7: EAL-2 Selection Basis:

If containment pressure reaches 9.5 psig. Containment Spray will actuate. If no train of Containment
Spray is operating per design, the ability to lower containment pressure is compromised. One train of
Containment Spray (Technical Specifications 3/4.6.2) is defined as one containment spray system
capable of taking a suction from the RWST and transferring suction to the containment sump.

REFERENCES:

] 0POPO0S5-EO-F005, Rev. 1. Containment Critical Safety Function Status Tree
2. 0OPOPO05-EO-FRZ1. Rev. 9. Response to High Containment Pressure
3 Technical Specifications 3/4.6.2
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SA1

| ECL: Ader- ALERT

Initiating Condition: Loss of aHALL but one AC power source to emergency buses for 15 minutes or
longer.

I Operating Mode Applicability: PeswverOperation—StartupHet-StandbyHet-Shutdown-1. 2. 3. 4
| Example-Emergency Action Levels:

| Note: The Emergency Director should declare the Adest-ALERT promptly upon determining that 15
minutes has been exceeded, or will likely be exceeded.

(1) a. AC power capability to (site-speeific-emergeney-buses)allALL three 4160V4+-60+ AC ESF

Buses is reduced to a single power source for 15 minutes or longer.
AND

b. ANYANY additional single power source failure will result in a loss of aHALL AC power to
SAFETY SYSTEMS.

Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that any
additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In this condition,
the sole AC power source may be powering one, or more than one, train of safety-related equipment. This
IC provides an escalation path from IC SU1.

An “AC power source” is a source recognized in AOPs and EOPs, and capable of supplying required
power to an emergency bus. Some examples of this condition are presented below

I e [A loss of all offsite power with a concurrent failure of all but one emergency power source (e.g., an
onsite diesel generator).

e A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel generators)
with a single train of emergency buses being back-fed from the unit main generator.

e []A loss of emergency power sources (e.g., onsite diesel generators) with a single train of emergency
buses being baek-fed from an onsite or offsite power source.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power.

Escalation of the emergeney-¢lassificationlevelEMERGENCY CLASSIFICATION LEVEL would be
via IC SS1.
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SAl: EAL-1 Selection Basis:

This EAL is similar to IC CU?2, except this EAL applies only to Modes 1-4.
REFERENCES:

0POP04-AE-0001, Rev. 44, First Response to Loss of Any or All 13.8 KV or4.16 KV Bus
0POP04-AE-0004. Rev. 15, Loss of Power to One or More 4.16 KV ESF Bus
0PSP03-EA-0002. Rev. 32. ESF Power Availability

Drawing 00000EOAAAA. Rev. 24, Single Line Diagram. Main One Line Diagram, Unit No. |

hat ot Ll o

&2
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SA2

| ECL: Adest- ALERT

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer with
| a significant transient in progress.

I Operating Mode Applicability: PewerOperation—Startup-HotStandby-HetShutdewn-1, 2. 3. 4
| Example-Emergency Action Levels:

| Note: The Emergency Director should declare the Adert—~ALERT promptly upon determining that 15
minutes has been exceeded, or will likely be exceeded.

(1) a. An UNPLANNED event results in the inability to monitor one or more of the following
parameters in Table S1 from within the Control Room for 15 minutes or longer.

Teeauterdlower Pegeter Powesr
RPV Water Level RES-Level
RPV-Pressure RES-Pressure
Prarar-Contpinmep-Pressae Foe Cerp el bermp erbibe
Hutber-tro-stepi-eenerators
Erersenev-feed-Yeater-rlow
Table S1: Plant Parameters
e Reactor Power
e RCS Level
e RCS Pressure
o Core Exit Temperature
o Levels in at least two steam
generators
o Steam Generator Auxiliary Feed
Water Flow

AND

b. ANY of the following transient events in progress.
e Automatic or manual runback greater than 25% thermal reactor power

o Electrical load rejection greater than 25% full electrical load

I o Reactor seramBWRI-trip-HRWRY
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e ECCS (SI) actuation

Basis:

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions during a
transient without the ability to obtain SAFETY SYSTEM parameters from within the Control Room.
During this condition, the margin to a potential fission product barrier challenge is reduced. It thus
represents a potential substantial degradation in the level of safety of the plant.

As used in this EAL, an “inability to monitor” means that values for one or more of the listed parameters
cannot be determined from within the Control Room. This situation would require a loss of all of the
Control Room sources for the given parameter(s). For example, the reactor power level cannot be
determined from any analog, digital and recorder source within the Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated in
accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an NRC event
report is required. The event would be reported if it significantly impaired the capability to perform
emergency assessments. In particular, emergency assessments necessary to implement abnormal
operating procedures, emergency operating procedures, and emergency plan implementing procedures
addressing emergency classification, accident assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety functions of

| reactivity control, core cooling HPHRHRPVHeveHBH4R}-and RCS heat removal. The loss of the ability
to determine one or more of these parameters from within the Control Room is considered to be more
significant than simply a reportable condition. In addition, if all indication sources for one or more of the
listed parameters are lost, then the ability to determine the values of other SAFETY SYSTEM parameters
may be impacted as well. For example, if the value for reactor-vesselHevelRCS level HPHR}H-RPVwvater
feveHBHR}-cannot be determined from the indications and recorders on a main control board, the SPDS
or the plant computer, the availability of other parameter values may be compromised as well.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of indication.

Escalation of the emergeney-elassifieationteve:EMERGENCY CLASSIFICATION LEVEL would be
via ICs FS1 or IC AS+RSI1.

SA2: EAL-1 Selection Criteria:

The plant parameters listed are from NEI 99-01. Rev. 6. Two steam generators were selected as a site-
specific parameter for the minimum number of steam generators needed for plant cooldown and
shutdown.

REFERENCES:

1. 0OPOP05-EO-EO20. Rev. 11, Faulted Steam Generator Isolation
2. OPOPO5S-EO-FRH1. Rev. 23. Response to Loss of Secondary Heat Sink
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SA5

ECL: Adert—ALERT

Initiating Condition: Automatic or manual ¢tripHRPWR}seramBWRY fails to shutdown the
reactor, and subsequent manual actions taken at the reactor controleenseles panclseentrol-conseles
are not successful in shutting down the reactor.

Operating Mode Applicability: PewerOperation-1, 2

Example-Emergency Action Levels:

Note: A manual action is ANY operator action, or set of actions, which causes the control rods to be

rapidly inserted into the core, and does not include manually driving in control rods or implementation of
boron injection strategies.

(1)a. An automatic or manual étripHRW-RH-seramBWR} did not shutdown the reactor.
AND

b. Manual actions taken at the reactor control eenselespanels are not successful in shutting down the
reactor.

Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor ¢trip HPWRH
+seramHBWRY that results in a reactor shutdown, and subsequent operator manual actions taken at the
reactor control eenselespanels to shutdown the reactor are also unsuccessful. This condition represents an
actual or potential substantial degradation of the level of safety of the plant. An emergency declaration is
required even if the reactor is subsequently shutdown by an action taken away from the reactor control
eenselespanels since this event entails a significant failure of the RPS.

A manual action at the reactor control eenselespanels is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor ¢trip-HPWR}
seram-BWRY)). This action does not include manually driving in control rods or implementation of boron
injection strategies. If this action(s) is unsuccessful, operators would immediately pursue additional
manual actions at locations away from the reactor control eenselespanels (e.g., locally opening breakers).

on a = a a a a
> d ol H
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o Sesawis tl t 1D

o N JaPa

The plant response to the failure of an automatic or manual reactor ¢tripHPWRHH-seramBWR) will vary
based upon several factors including the reactor power level prior to the event, availability of the
condenser, performance of mitigation equipment and actions, other concurrent plant conditions, etc. If the
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failure to shutdown the reactor is prolonged enough to cause a challenge to the core cooling HPEW-R}ARPV
waterteveHBWR}-or RCS heat removal safety functions, the emergeney-elassificationtevel
EMERGENCY CLASSIFICATION LEVEL will escalate to a Site-A+ea-Emergeney-SITE AREA
EMERGENCY via IC SS5. Dependmg upon plant responses and symptoms escalatlon is also p0551ble
via IC FS1. Abses : ditio d 5 :

a-ppfepﬁa’ee—fer—t-h-is—eve%

| It is recognized that plant responses or symptoms may also require an Adert- ALERT declaration in
accordance with the Recognition Category F ICs; however, this IC and EAL are included to ensure a
timely emergency declaration.

A reactor shutdown is determined in accordance with applicable Emergency Operating Procedure criteria.

SAS5: EAL-1 Selection Basis:

N/A
REFERENCES:

1. 0OPOPO05-E0-FRS1. Rev. 17, Response to Nuclear Power Generation - ATWS

183 |Page




SA9

ECL: Adest—=ALERT

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM needed for the current
l operating mode.

| Operating Mode Applicability:

| Example-Emergency Action Levels:

| (1) a. The occurrence of ANY of the following hazardous events_listed in Table S3:

Table S3: Hazardous Events

e Secismic event (earthquake)

e Internal or external flooding event

e High winds or tornado strike
e FIRE
EXPLOSION

e Predicted or actual breach of Main Cooling Reservoir retaining dike along North Wall.

e__ Other events with similar hazard characteristics as determined by the Shift Manager

AND

b. EITHER of the following:

1. Event damage has caused indications of degraded performance in at least one train of a
SAFETY SYSTEM needed for the current operating mode.

OR
2. The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or
structure needed for the current operating mode.
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Basis:

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a structure
containing SAFETY SYSTEM components, needed for the current operating mode. This condition
significantly reduces the margin to a loss or potential loss of a fission product barrier, and therefore
represents an actual or potential substantial degradation of the level of safety of the plant.

EAL# 1.b.1- addresses damage to a SAFETY SYSTEM train that is in service/operation since indications
for it will be readily available. The indications of degraded performance should be significant enough to
cause concern regarding the operability or reliability of the SAFETY SYSTEM train.

EAL# 1.b.2- addresses damage to a SAFETY SYSTEM component that is not in service/operation or
readily apparent through indications alone, or to a structure containing SAFETY SYSTEM components.
Operators will make this determination based on the totality of available event and damage report
information. This is intended to be a brief assessment not requiring lengthy analysis or quantification of
the damage.

Escalation of the emergency-elassificationlevel EMERGENCY CLASSIFICATION LEVEL would be
via IC FSI or ARSIAST.

SA9: EAL-1 Selection Basis:

The listed hazards are from NEI 99-01 Rev.6 with the exception of the Main Cooling Reservoir breach

along the north wall which was included because it is a credible hazard and analyzed in the STPEGS
UFSAR.

REFERENCES:

1 STPEGS UFSAR, Section 3.4.1. Flood Protection
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SS1

ECL: Site-Area-Emergeney SITE AREA EMERGENCY

Initiating Condition: Loss of aHALL offsite and a#ALL onsite AC power to emergency buses for
15 minutes or longer.

Operating Mode Applicability: PewerOperation-Startup—HetStandbyHetShutdewn-1, 2. 3. 4
Example- Emergency Action Levels:

Note: The Emergency Director should declare the Site-AreaEmergeney-SITESITE AREA
EMERGENCY promptly upon determining that 15 minutes has been exceeded, or will likely be
exceeded.

(@) Loss of ALL offsite and ALL onsite AC power to {site-speeific-emergeney-buses)alALL
three 4160V AC ESF Buses for 15 minutes or longer.

Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY SYSTEMS
requiring electric power including those necessary for emergency core cooling, containment heat
removal/pressure control, spent fuel heat removal and the ultimate heat sink. In addition, fission product
barrier monitoring capabilities may be degraded under these conditions.

This IC represents a condition that involves actual or likely major failures of plant functions needed for
the protection of the public.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Escalation of the emergeney-elassifieationtevelEMERGENCY CLASSIFICATION LEVEL would be
via ICs AGIRGI, FG1 or SGI.

SS1: EAL-1 Selection Criteria:

N/A
$81: EAL1+ REFERENCES:

0POP04-AE-0001, Rev. 44, First Response to Loss of Any or All 13.8 KV or 4.16 KV Bus
0POP04-AE-0004, Rev. 15, Loss of Power to One or More 4.16 KV ESF Bus
OPSP03-EA-0002, Rev. 32, ESF Power Availability

Drawing 00000EOAAAA . Rev. 24, Single Line Diagram, Main One Line Diagram, Unit No. 1
&2

BN | —
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SS5
ECL: Site-Area-Emergeney-SITE SITE AREA EMERGENCY

Initiating Condition: Inability to shutdown the reactor causing a challenge to ¢core coolingHPW-R+}
RPV-waterteveHBWRP or RCS heat removal.

Operating Mode Applicability: PeswverOperation-1, 2
Example- Emergency Action Levels:
(1) a. An automatic or manual ¢trip PWR}H-seramHBWRP-did not shutdown the reactor.
AND
b. AHALL manual actions to shutdown the reactor have been unsuccessful.
AND

c. EITHER of the following conditions exists:

Cooling — Red entry conditionseondition met

Red entry conditionseendition met

Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor ¢trip HPWRH
+seramHBWRPthat results in a reactor shutdown, all subsequent operator actions to manually shutdown
the reactor are unsuccessful, and continued power generation is challenging the capability to adequately
remove heat from the core and/or the RCS. This condition will lead to fuel damage if additional
mitigation actions are unsuccessful and thus warrants the declaration of a Site-Area-Emergeney-SITFESITE
AREA EMERGENCY.

In some instances, the emergency classification resulting from this IC/EAL may be higher than that
resulting from an assessment of the plant responses and symptoms against the Recognition Category F
ICs/EALSs. This is appropriate in that the Recognition Category F ICs/EALs do not address the additional
threat posed by a failure to shutdown the reactor. The inclusion of this IC and EAL ensures the timely
declaration of a Site-Area-Emergeney-SITESITE AREA EMERGENCY in response to prolonged failure
to shutdown the reactor.

A reactor shutdown is determined in accordance with applicable Emergency Operating Procedure criteria.

Escalation of the emergeney-elassifieationlevelEEMERGENCY CLASSIFICATION LEVEL would be
via IC ARGIAGHRGI] or FGI.
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SS5: EAL-1 Selection Basis:

Core Cooling - Red entry conditions met (CETs > 1200° F) is the site specific indication of the inability
to adequately remove heat from the core. Heat Sink - Red entry conditions met (NR level in All SG <
14% [34%] AND total AFW flow to SG < 576 GPM) is the site specific indication of the inability to
remove heat from the RCS.

$81:EAL-1 REFERENCES:

1. Procedure OPOPO5-EO-F002, Rev. 2. Core Cooling Critical Safety Function Status Tree
2 Procedure 0OPOP05-EO-F003. Rev. 6. Heat Sink Critical Safety Function Status Tree
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SS8

ECL: Site-Area-Emergeney -SITE AREA EMERGENCY

I Initiating Condition: Loss of aHALL Vital DC power for 15 minutes or longer.

| Operating Mode Applicability: P
| Example-Emergency Action Levels:

I Note: The Emergency Director should declare the Site-Area-Emergeney-SITE AREA EMERGENCY
promptly upon determining that 15 minutes has been exceeded, or will likely be exceeded.

(1) Indicated voltage is less than (site-speetie-bus-veltagevalue)105.5 VDCrols on ALL ¢site-
speeifie-Vatal- DC-busses)-Class 1E 125 VDC battery buses for 15 minutes or longer.

Basis:

This IC addresses a loss of Vital DC power which compromises the ability to monitor and control
SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major failure of plant
functions needed for the protection of the public.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Escalation of the emergeney-elassifieationtevelEMERGENCY CLASSIFICATION LEVEL would be
via ICs AGIRGI1, FGI or SGS.

SS8: EAL-1 Selection Basis:

Minimum voltage for Class 1E 125 VDC battery buses was determined in calculation 13-DJ-006 Rev.3
and determined to be 105.5 volts. At 105.5 volts or less, 0OPOP05-E0-EC00, Loss of All AC Power
directs the operators to open the battery output breakers.

REFERENCES:

1. 0OPOPO05-E0-EC00. Rev. 23. Loss of All AC Power
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SG1
ECL: Generat Emergeney- GENERALGENERAL EMERGENCY

Initiating Condition: Prolonged loss of aHALL offsite and aHALL onsite AC power to emergency
buses.

Operating Mode Applicability:

Example-Emergency Action Levels:

Note: The Emergency Director should declare the General Emergeney-GENERALGENERAL
EMERGENCY promptly upon determining that {site-speetfie-hours)4 hours has been exceeded, or will

likely be exceeded.

(1) a. Loss of ALL offsite and ALL onsite AC power to {site-specific-emergency-busesyaHALL three
4160V _AC ESF Buses.

AND

b. EITHER of the following:

e Restoration of at least one AC-emergeney-4160VAC ESF bus in less than {site-speeifie
heurs)y4 hours is not likely.

Cooling — Red entry condition met

Basis:

This IC addresses a prolonged loss of all power sources to AC emergency buses. A loss of all AC power
compromises the performance of all SAFETY SYSTEMS requiring electric power including those
necessary for emergency core cooling, containment heat removal/pressure control, spent fuel heat
removal and the ultimate heat sink. A prolonged loss of these buses will lead to a loss of one or more
fission product barriers. In addition, fission product barrier monitoring capabilities may be degraded
under these conditions.

The EAL should require declaration of a General-Emergeney-GENERALGENERAL EMERGENCY
prior to meeting the thresholds for IC FG1. This will allow additional time for implementation of offsite
protective actions.

Escalation of the emergency classification from Site-Area-Emergeney-SITESITE AREA EMERGENCY
will occur if it is projected that power cannot be restored to at least one AC emergency bus by the end of

four (4) hours .the-analyzed-station-blackeut-eopingperiod: Beyond this time, plant responses and event
trajectory are subject to greater uncertainty, and there is an inereasedhigher likelihood of challenges to

multiple fission product barriers.
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The estimate for restoring at least one emergency bus should be based on a realistic appraisal of the
situation. Mitigation actions with a low probability of success should not be used as a basis for delaying a
classification upgrade. The goal is to maximize the time available to prepare for, and implement,
protective actions for the public.

The EAL will also require a General-EmergeneyGENERAL EMERGENCY declaration if the loss of AC
power results in parameters that indicate an inability to adequately remove decay heat from the core.

SG1: EAL-1 Selection Basis:

The prolonged loss of all onsite and all offsite AC power coupled with Core Cooling - Red entry
conditions (CETs > 1200° F) are sufficient indications of the inability to remove heat from the core.

Station Blackout does not include the loss of available AC power to buses fed by station batteries through
inverters. or by Alternate AC (AAC) sources as defined in NUMARC 87-00. The STPEGS Station
Blackout position credits any one of the three Standby Diesel Generators as the AAC source. The
required coping duration category determined for STPEGS Station Blackout is a minimum of four hours,
based on the guidance of NUMARC 87-00. Section 3. STPEGS meets this requirement and forms the
basis for the four hour time period.

REFERENCES:

1. 0POP04-AE-0001, Rev. 44, First Response to Loss of Any or All 13.8 KV or 4.16 KV Bus
2. 0OPOP04-AE-0004, Rev. 15, Loss of Power to One of More 4.16 KV ESF Buses
3 OPSP0O3-EA-0002. Rev. 32. ESF Power Availability

4. Drawing 00000EOAAAA. Rev. 24, Single Line Diagram. Main One Line Diagram, Unit No. |
&2

S. 0POPOS-EO-F002, Rev. 2. Core Cooling Critical Safety Function Status Tree
6. 0POPO0S-EO-EC00, Rev. 23. Loss of All AC Power

7. STPEGS UFSAR Section 8.3.4, Station Blackout
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SG8

ECL: General Emergeney GENERAL EMERGENCY

Initiating Condition: Loss of aHALL AC and Vital DC power sources for 15 minutes or longer.

Operating Mode Applicability: P
Emergency Action Levels:

Note: The Emergency Director should declare the General-Emergeney-GENERAL EMERGENCY
promptly upon determining that 15 minutes has been exceeded, or will likely be exceeded.

(1) a. Loss of ALL offsite and ALL onsite AC power to {site-speeific-emergeney-buses)alALL
three 4160V44603. AC ESF buses for 15 minutes or longer.

AND

b. Indicated voltage is less than {site-speeifie-bus—velagevale)r105.5 VDCroltsBE on AALALL
(site-speetfie- Vital DE-bussesy-Class 1E 125 VDC battery buses for 15 minutes or longer.

Basis:

This IC addresses a concurrent and prolonged loss of both AC and Vital DC power. A loss of all AC
power compromises the performance of all SAFETY SYSTEMS requiring electric power including those
necessary for emergency core cooling, containment heat removal/pressure control, spent fuel heat
removal and the ultimate heat sink. A loss of Vital DC power compromises the ability to monitor and
control SAFETY SYSTEMS. A sustained loss of both AC and DC power will lead to multiple challenges
to fission product barriers.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. The 15-
minute emergency declaration clock begins at the point when both EAL thresholds are met.

SG8: EAL-1 Selection Basis:

This IC and EAL were included to address the operating experience for the March, 2011 accident at

Fukushima Daiichi. Minimum voltage for Class 1E 125 VDC battery buses was determined in calculation
13-DJ-006 Rev.3 and determined to be 105.5 volts. At 105.5 volts or less, OPOP05-E0-EC00. Loss of All

AC Power directs the operators to open the battery output breakers.

REFERENCES:

0POP04-AE-0001, Rev. 44, First Response to Loss of Any or All 13.8 KV or4.16 KV Bus
0POP04-AE-0004. Rev. 15. Loss of Power to One of More 4.16 KV ESF Buses
OPSP03-EA-0002, Rev. 32, ESF Power Availability

0POPO05-E0-EC00, Rev. 23. Loss of All AC Power

Drawing 00000EOAAAA . Rev. 24, Single Line Diagram, Main One Line Diagram, Unit No. 1
&2

B 0 N [—
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APPENDIX A - ACRONYMS AND ABBREVIATIONS

AC ettt ettt ettt tn e anen Alternating Current
AIOP i ciiiiaramiviorasinemmininsnesnsnsaiinssiosbonsasssampesinssms crsiinsssomeissniomsinessnnniiissaiions Abnormal Operating Procedure
3] Pl il i i i i i Ay

7.6 B SR S Anticipated Transient Without Scram
B Babeoskand Wieox
B Beoror-hpeehon-hnbabon-temperatire
B Beihne-Water Reaetor
CDE ..ottt ettt an s Committed Dose Equivalent
1 ) TS —— Code of Federal Regulations
CTMEIIONMET .cociiisisiinsemmmmiiimiesmeiit e b i e i i i et oo ssiess Containment
CSF oottt ettt n s ettt et e et et e ene e Critical Safety Function
CSFST ... cooriniemiemionmorissisasnmssnsusersnssrammmsinsssnposansssnisssnnsnsonnississonnisnssson Critical Safety Function Status Tree
DIBUA Loiiissinsisnsinsssssnmiios seiassn s nmmntsi¥E8s bt 68558 ke nns kS8R0 S558 inbubiich o im i 45 4 VR bbb b b s Design Basis Accident
VO s insvnssssns o s siasios s 3480 A 45 5 5 SR BAL B AR SR Direct Current
EAL oottt a st ereereens e Emergency Action Level
2 5 Emergency Core Cooling System
BCL icciiiiiisisisivminisnvissiieiianssiisisesioiissvssiniesih st iinsisssisnsibeisiass sibsniati e Emergency Classification Level
EOF oot enen Emergency Operations Facility
EOP ...omovinniinesissumnmisssasssisninns snersssssssnsensinssasshosarnsssssisnianisntsnsssasseninrsines Emergency Operating Procedure
EPA et en Environmental Protection Agency
EPG ..ot et eneen e Emergency Procedure Guideline
s bperp e e o Bplemienine-Procedire
PR T T T T TR S T T Evohrtionarv-Power-Reaetor
BRG .o i omniivnin ot S sbi v S i i i o i i s Emergency Response Guideline
FEMA ..ottt Federal Emergency Management Agency
FSAR e Final Safety Analysis Report
GE oo General- EmergeneyGENERAL EMERGENCY
P e Hhieh Pressure Coolant lijection
e e AR Hrran-besten In‘terfa%

LCO e Limiting Condition of Operation
LOCA .ttt Loss of Coolant Accident
MR o

STV Lccoucsiisansisinicinmminindarsonsnssnningsonsinanssnsnas finsiisnsanensadinnenss ponssnsansnsrsrnssmasnsarens Main Steam Isolation Valve
ML Lciiiinivisississionssnississ i inmmmnssnesnsiness Sintnniingo finnrniefionssferninsssn siseins sdenmendsiinsiinmnniint tnndnnnesinn Main Steam Line
mR, mRem, mrem, MREM ...t milli-Roentgen Equivalent Man
117 8OTSRSO Megawatt
INER . iisssiinosciionsibiniiesite iesiisisnsmsssiniinns sibseaingossn ssns hnbsssignsss dasistonbonssnd bomod o ind i onds Nuclear Energy Institute
NPP et e s et et b e a e a et aeere e eren Nuclear Power Plant
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NRC (it disssrshss doisi sk dvnss biaiiosusivssassnssbossn Nuclear Regulatory Commission

N S S S et Nuclear Steam Supply System
NORAD ..ottt North American Aerospace Defense Command
(NOYUE .civiiinniiiinisiinmmmmmesnssersssssssssasonsermsssesonsessanssssonssssss ssssessansanssssssans (Notification Of) Unusual Event
NUMARCNUMARED ... Nuclear Management and Resources Council
OBE ..ottt et Operating Basis Earthquake
OCA ettt ettt n ettt e ea s Owner Controlled Area
ODCMAOBAM- ... Offsite Dose Calculation {Assessment)-Manual
ORO ...ttt Off-site Response Organization
PA cooviisniomissiomionsomiisenssnsivinsiveois dsoms sobrisinssvss oo s s oxdins s 00 ERs st i s B e Protected Area
PALS o mm s PripsipAetiaton-snd-Controb Sesten
PAG .ot Protective Action Guideline
PSS Process-tntormatton-and-Control Svstem
PRA/PSA ..o, Probabilistic Risk Assessment / Probabilistic Safety Assessment
PWR et Pressurized Water Reactor
B Protection-Swstem
o] (S Pounds per Square Inch Gauge
OSSO Roentgen
RECC— Reactor-Control Consele
R o s e Reneterore-liokbon-Coskne
RIS et et Reactor Coolant System
Rem, rem, REM ..ot Roentgen Equivalent Man
RETS i Radiological Effluent Technical Specifications
RIS et Reactor Protection System
BIPV .. i cmiomis iioionsiy ismsoensiomsiiios 3 55 558 A AR S T S S BTSSR Reactor Pressure Vessel
RVWLIS ccovsiicivniiniiiini et iionmmeionisiinnmmensasion: Reactor Vessel Water Leveldastrumentation-System
T —|—,, | Y —-AA———AH§H5  l Reaetor-Warer Cleanup
N 2N 3 O Safety Analysis Report
e Liii SabeteAtetnaten-Srsiem
SBO e e e Statron Bleekont
SCBA et Self-Contained Breathing Apparatus
S G ettt Steam Generator
SLiiiiiiiiiiivisiems st onionsvas srsbinsesssisnssssss it s s ot s s et vt sms s Safety Injection
SHES Satercdntormationrand-Conmol bystan
SPDS .. cisisiisisiuminiiniioiitinmmnonsiin Sossiniinisnimn ot 555 555 S TS S S5 Safety Parameter Display System
SRO-—e Seper-Feaeter Dperoto
TEDE .ocssuiimssmssssipeimmmssnsinsimssmmissstoimsisvisiivissimsaimii s Total Effective Dose Equivalent
B N o Top of Active Fuel
TS C e Technical Support Center
WOIG ciiiiiiiinsinivsiiciniiasiniiiimie imiivossesssimassassersssssmsssstinsssinesiess onssssnsnssssti Westinghouse Owners Group
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APPENDIX B - DEFINITIONS

The following definitions are taken from Title 10, Code of Federal Regulations, and related regulatory
guidance documents.

AlestALERT: Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life threatening
risk to site personnel or damage to site equipment because of HOSTILE ACTION. Any releases are
expected to be limited to small fractions of the EPA PAG exposure levels.

General-EmergeneyGENERAL EMERGENCY: Events are in progress or have occurred which involve
actual or IMMINENT substantial core degradation or melting with potential for loss of containment
integrity or HOSTILE ACTION that results in an actual loss of physical control of the facility. Releases
can be reasonably expected to exceed EPA PAG exposure levels offsite for more than the immediate site
area.

Netifieatton-of Unusual Evest UNUSUAL EVENT (NOUEUEMO: Events are in progress or have
occurred which indicate a potential degradation of the level of safety of the plant or indicate a security
threat to facility protection has been initiated. No releases of radioactive material requiring offsite
response or monitoring are expected unless further degradation of safety systems occurs.

Site-Area-EmergeneySITE AREA EMERGENCY : Events are in progress or have occurred which involve
actual or likely major failures of plant functions needed for protection of the public or HOSTILE
ACTION that results in intentional damage or malicious acts; 1) toward site personnel or equipment that
could lead to the likely failure of or; 2) that prevent effective access to, equipment needed for the
protection of the public. Any releases are not expected to result in exposure levels which exceed EPA
PAG exposure levels beyond the site boundary.

The following are key terms necessary for overall understanding the NEI-99-01-emergency classification
scheme.

Emergeney-ActionbevelEMERGENCY ACTION LEVEL (EAL): A pre-determined, site-specific,
observable threshold for an Initiating Condition that, when met or exceeded, places the plant in a given

emergeney-elassifieationlevekEMERGENCY CLASSIFICATION LEVEL.

Emergeney-Classifieation eve L EMERGENCY CLASSIFICATION LEVEL (ECL): One of a set of
names or titles established by the US Nuclear Regulatory Commission (NRC) for grouping off-normal
events or conditions according to (1) potential or actual effects or consequences, and (2) resulting onsite
and offsite response actions. The emergeney-elassifieationlevelsSEMERGENCY CLASSIFICATION
LEVELS, in ascending order of severity, are:

o Notifieation-of Unusual EventUNUSUAL EVENT (NOUE UE)
o AdestALERT

o Site-AreaEmergeney-SITE AREA EMERGENCY (SAE)
»—General-Emergeney-GENERAL EMERGENCY (GE)
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EissionProduetBarrier ThresholdFISSION PRODUCT BARRIER THRESHOLD: A pre-determined,
site-specific, observable threshold indicating the loss or potential loss of a fission product barrier.
INITIATING CONDITION (IC): An event or condition that aligns with the definition of one of the four
emergeney-elassifieationlevelsSEMERGENCY CLASSIFICATION LEVELS by virtue of the potential or
actual effects or consequences.

Selected terms used in Initiating-Condition-INITIATING CONDITION and EMERGENCY ACTION
LEVEL Emergeney-Aetiontevel |

EMERGENCY ACTION LEVEL statements are set in all capital letters (e.g., ALL CAPS). These words
are defined terms that have specific meanings as used in this document. The definitions of these terms are
provided below.

CONFINEMENT BOUNDARY : thasertaste-speethedefinttontorthis-rerm--Developer-Note—The

barrier(s) between spent fuel and the environment once the spent fuel is processed for dry storage.

CONTAINMENT CLOSURE: (nsert-a-site-speeifie-definitionfor-this-term-)-Developer Note—The
procedurally defined conditions or actions taken to secure eentainment-{primary-orsecondaryfor BWR)

and its associated structures, systems, and components as a functional barrier to fission product release
under shutdown conditions.

CREDIBLE SECURITY THREAT: Information received from a source determined to be reliable (e.g..

law enforcement, government agency. etc.) or has been verified to be true or considered credible when:
(1) Physical evidence supporting the threat exists, (2) Information independent from the actual threat

message exists that supports the threat. or (3) A specific known group or organization claims

responsibility for the threat.

EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to combustion,
chemical reaction or overpressurization. A release of steam (from high energy lines or components) or an
electrical component failure (caused by short circuits, grounding, arcing, etc.) should not automatically be
considered an explosion. Such events may require a post-event inspection to determine if the attributes of
an explosion are present.

FACILITY: The area and buildings within the PROTECTED AREA and the switchyard.

FAULTED: The term applied to a steam generator that has a steam leak on the secondary side of
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam generator to become

completely depressurized—BDeveloper Note—This-termis-apphecableto-PWRs onbhy

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping drive belts or
overheated electrical equipment do not constitute FIRES. Observation of flame is preferred but is NOT
required if large quantities of smoke and heat are observed.

HATCH MONITOR: Temporary monitor installed when Containment High Range Radiation Monitors
RT-8050 and RT-8051 are out of service.
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HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be met by the
station.

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of violent force to
destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This includes
attack by air, land, or water using guns, explosives, PROJECTILEs, vehicles, or other devices used to
deliver destructive force. Other acts that satisfy the overall intent may be included. HOSTILE ACTION
should not be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on the NPP. Non-terrorism-based EALSs should be used to address such activities (i.e.,
this may include violent acts between individuals in the owner controlled area).

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or by
stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing
destruction.

IMMINENT: The trajectory of events or conditions is such that an EAL will be met within a relatively
short period of time regardless of mitigation or corrective actions.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is designed and
constructed for the interim storage of spent nuclear fuel and other radioactive materials associated with
spent fuel storage.

NORMAL LEVELS: As applied to radiological IC/EALs, the highest reading in the past twenty-four
hours excluding the current peak value.

eem:&med—m—t-he-Seeuﬂw—Pl&n—The area surroundmg the PROTECTED AREA where STP Nuclear
Operating Company (STPNOC) reserves the right to restrict access, search personnel, and vehicles.

PROJECTILE: An object directed toward a NPP that could cause concern for its continued operability,
reliability, or personnel safety.

PROTECTIVE ACTION GUIDES (PAG): Environmental Protection Agency (EPA) guides for protective
actions to safeguard against radiation exposure from nuclear incidents.

PROTECTED AREA: {nsert-a-si Hie : VSRR
wreprettbytbento-mieanthe The The area under continuous access momtorlng and control and armed
protection as described in the site Security Plan.

REFUELING PATHWAY =tnsertasie-spectiie-debinvontor-thistermi-DeveloperNote—This
deseription-sheuldinelude-Includes all the cavities, tubes, canals and pools through which irradiated fuel

may be moved, but not including the reactor vessel.
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RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection. Developer Note—This-termn-is-applicable-to-PWRs-only-

SAFETY SYSTEM: A system required for safe plant operation, cooling down the plant and/or placing it
in the cold shutdown condltlon mcludmg the ECCS These are typxcally systems class1ﬁed as safety-
related—Peveld g ay-be-modified £ Atth ofsa o1

SECURITY CONDITION: Any Security Event as listed in the approved security contingency plan that

constitutes a threat/compromise to site security, threat/risk to site personnel, or a potential degradation to
the level of safety of the plant. A SECURITY CONDITION does not involve a HOSTILE ACTION.

SECURITY EVENT: Any incident representing an attempted, threatened, of actual breach of the security

system of reduction of the operational effectiveness of that system. A security event can result in either a
SECURITY CONDITION or HOSTILE ACTION.

SITE BOUNDARY: The edge of the plant property whose access may be controlled by STPEGS. This
boundary is congruent with the Exclusion Area Boundary for the purpose of offsite dose assessment.

UNISOLABLE: An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED: A parameter change or an event that is not 1) the result of an intended evolution or 2) an
expected plant response to a transient. The cause of the parameter change or event may be known or
unknown.

THYROID CDE: The dose equivalent to the thyroid from an intake of radioactive material by an
individual during the 50-year period following the intake.

VALID: An indication, report or condition is considered to be VALID when it is verified through
appropriate means such that there is no doubt regarding the indicator’s operability. the condition’s
existence. or the report’s accuracy. This may be accomplished through an instrument channel check,
response on related or redundant indicators, or direct observation by plant personnel. The verification

methods should be completed in a manner the supports timely emergency declaration.

VISIBLE DAMAGE: Damage to a component or structure that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause concern
regarding the operability or reliability of the affected component or structure.
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GENERAL COMMENTS
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Section NEI 99-01 Rev. 6 South Texas Project Change Justification

GLOBAL #1 | Referencesto NEI 99-01 Replaced with STPEGS Difference Convert generic guidance to
STPEGS specific.

GLOBAL #2 | Defined terms in Appendix B; Title Case Defined terms in Appendix B; Upper Case Difference All defined terms in Appendix B
used in the document are in
upper case (CAPs) to indicate
that the terms are defined.

GLOBAL #3 | Notification of Unusual Event (NOUE) UNUSUAL EVENT (UE) Difference Maintain continuity with
previous practice at STPEGS

GLOBAL #4 BWR specific references BWR references removed Difference STPEGS is a PWR

GLOBAL #5 | Recognition Category A-Abnormal Radiation Recognition Category R-Abnormal Radiation Difference STPEGS implemented the

Levels/Radiological Effluent category and Levels/Radiological Effluent category and optional designation of “R” for

Emergency Action Levels; AU, AA, AS, and AG | Emergency Action Levels; RU, RA, RS, and RG radiological related items to
maintain continuity with
previous practice at STPEGS.

GLOBAL #6 | Operating Mode Applicability lists mode Operating Mode Applicability lists mode Difference Mode numbers used for

names (i.e., Power Operation, Startup) numbers (i.e., Modes 1 and 2) consistency with STPEGS
procedures and training.

GLOBAL #7 | Developer’s Notes Developer’'s Notes deleted Difference Developer’s notes are not
reflected in the implementation
of the EALs.

GLOBAL #8 Parameters or indications listed in EALs Some parameters or indications listed in EALs | Difference Tables were created to

were placed in tables. consolidate data for use in
STPEGS EAL Wall Boards.
GLOBAL #9 | Site specific information or indication Site specific information or indication Difference Compliance with intent of the
statements statements were replaced with STPEGS guidance.
information or indications where applicable
and the statement deleted.
GLOBAL #10 | EAL Basis STPEGS EAL Selection Basis statements and Difference Supplemented generic Basis

References were added to supplement
generic NEI Basis.

with STPEGS specific
information and references
within each EAL Recognition
category.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Section NEI 99-01 Rev. 6 South Texas Project Change Justification
GLOBAL #11 | Example EAL statement “Example” deleted from statement Difference In adopting the EAL, the
“example” status is no longer
applicable.
GLOBAL #12 | The following terms: “all, any” are sometimes | Consistently capitalized and bolded the Difference Capitalized and bolded
capitalized and/or bolded in ICs and EALs following terms: “all, any” in 1Cs and EALSs. conditional terms in 1Cs and
EALs for consistency.
COVER Development of Emergency Action Levels for | Technical Basis Document for the Difference Indicate that the generic NEI
PAGE Non-Passive Reactors Development of STPEGS Emergency Action guidance is now STPEGS specific
Levels '
Introduction | Acknowledgments, Notice and Executive Deleted Difference Not Applicable to STPEGS
Summary
TOC 1. Regulatory Background 1.Development of Emergency Action Levels Difference Title change
TOC 1.1 Operating Reactors 1.1 Regulatory Background Difference Title change
TOC 1.2 Permanently Defueled Station Deleted section Difference Not Applicable to STPEGS
TOC 1.3 Independent Spent Fuel Storage 1.2 Independent Spent Fuel Storage Difference Re-numbered
Installation (ISFSI) Installation (ISFSI)
TOC 1.4 NRC Order EA-12-051 1.3 NRC Order EA-12-051 Difference Re-numbered
TOC 1.5 Applicability of Advance and Small Deleted section Difference Not Applicable to STPEGS
Modular Reactor Designs
TOC 3.Design of the NEI 99-01 Emergency 3. Design of the STPEGS Emergency Difference Title Change
Classification Scheme Classification Scheme
TOC 3.3 NSSS Design Differences 3.3 STPEGS Design Considerations Difference Title Change
TOC 4.0 Site-Specific Scheme Development 4.0 STPEGS Scheme Development Difference Title change
TOC 4.1 General Implementation Guidance 4.1 General Development Process Difference Title change
TOC 44;45;4.6;4.8 Deleted sections Difference These sections contain general
developer guidance for
implementing document. Not
relevant to STPEGS EAL
development.
TOC 4.7 Developer and User Feedback 4.4 References to STPEGS AOPs and EOPs Difference Title change and re-numbered
TOC Appendix C-Permanently Defueled Station Deleted Difference Not Applicabie to STPEGS

ICs/EALs
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Section NEI 99-01 Rev. 6 South Texas Project Change Justification

1.2 This IC is not applicable to installations or Statement deleted Difference The STPEGS ISFSI is not located
facilities that may process and/or repackage at a processing facility nor is the
spent fuel (e.g., a Monitored Retrievable facility a Monitored Retrieval
Storage Facility or an ISFSI at a spent fuel Storage Facility.
processing facility).

14 Bottom paragraph referring to regulatory Deleted paragraph Difference Not applicable to EAL
process for emergency plan changes development.

3.1.2 (D) “including those directed at an Independent Deleted text STPEG’s ISFSl is inside the
Spent Fuel Storage Installation (ISFSI)” PROTECTED AREA.

3.1.5.1 Added text: “STP is an Alternate AC plant and | Difference STPEGS is an Alternate AC plant,
a Station Blackout battery copying analysis is and although not required,
not required. Nonetheless, a 125 VDC Battery conducted a SBO battery coping
Four Hour Coping Analysis was conducted and analysis.
provides a basis for the time-based escalation
path from a SITE AREA EMERGENCY to a
GENERAL EMERGENCY.” _

3.15 “the site specific coping period” “four hours” Difference Inserted STPEGS coping period
analysis.

3.3 Text referring to NSSS design differences for | Deleted and replaced with NSSS STPEGS Difference Inserted STPEGS specific
various types or nuclear plants; Developer design and informational considerations when information to consider when
guidance developing STPEGS EALS. developing EALs.

3.5 Mode of Applicability Matrix; Typical PWR Deleted “Permanently Defueled” section of Difference STPGEGS is not permanently
Operating Modes matrix; replaced Typical PWR Operating defueled; Inserted STPEGS

Modes with STPEGS Operating Modes Operating Modes to comply
with the intent of the
document.

4.1 Text specific to EAL developers Deleted text Difference Replaced with text specific to

the development of STPEGS ICs
and EALs
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE| 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AU1 Recognition Category: RU1 Difference See Global Comment #5
Initiating Condition: Release of gaseous or liquid Initiating Condition: Release of gaseous or liquid Difference See Global Comment #9.
radioactivity greater than 2 times the (site-specific | radioactivity greater than 2 Times the ODCM limits
effluent release controlling document) limits for 60 | for 60 Minutes or longer.
minutes or longer.

Operating Mode of Applicability: All Operating Mode of Applicability: ALL Difference See Global Comment #12

(1) Reading on ANY effluent radiation monitor (1)  Reading on ANY of the following radiation Difference See Global Comment #8 and #9
greater than 2 times the (site-specific monitors greater than the values listed in
effluent release controlling document) limits Table R1 column “UE” for 60 minutes or
for 60 minutes or longer: (site-specific longer:
monitor list and threshold values
corresponding to 2 times the controlling Table R1: Effluent Monitors
document limits) Release | Monitor |  GE SAE | ALERT | UE

unit 4 RT- LA R v S v

- Vent 80108 uCilsec | uCilsec | pCifsec | pCilsec

2 Main RT-8046 | 4.00 4.00 4.00 5.00

Steam | thru E+02 E+01 E+00 E-02
Lines 8049 pCilem® | pCifem® | pCifem® | pCifem?

{2}  Reading on ANY effluent radiation monitor {2)  Reading on gaseous effluent radiation Difference Altered wording so that
greater than 2 times the alarm setpoint monitor RT-8010B greater than 2 times the threshold only applies to
established by a current radioactivity alarm setpoint established by a current gaseous effluents. STPEGS liquid
discharge permit for 60 minutes or longer. radioactivity discharge permit for 60 effluent monitor setpoint is

minutes or longer. normally orders of magnitude
below the ODCM limit.

(3)  Sample analysis for a gaseous or liquid (3)  Sample analysis for a gaseous or liquid Difference See Global Comment #9.

release indicates a concentration or refease
rate greater than 2 times the (site-specific
effluent release controlling document) limits
for 60 minutes or longer.

release indicates a concentration or release
rate greater than 2 times the ODCM limits
for 60 minutes or longer.

The intent and meaning of the IC
and EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AU2 Recognition Category: RU2 Difference See Global Comment #5
Initiating Condition: UNPLANNED loss of water Initiating Condition: UNPLANNED loss of water Verbatim
level above irradiated fuel. level above irradiated fuel.

Operating Mode of Applicability: All Operating Mode of Applicability: ALL Difference See Global Comment #12
(1) a. UNPLANNED water level drop in the {1) a. UNPLANNED water level drop in the Difference See Global Comment #9 and #12
REFUELING PATHWAY as indicated by ANY REFUELING PATHWAY as indicated by ANY
of the following: of the following:
(site-specific level indications). 1. Annunciator alarm on lampbox 22M02
Window F-5 “SFP WATER LVL HI/LO”
OR
2. Visual Observation
OR
3. Both of the following with spent fuel in
the ICSA:
~ a. Annunciator alarm on lampbox 22M02
2 Window F-6 “SFP Trouble” (Mode 5 or
6 only)
AND

AND

b. UNPLANNED increase in area radiation
levels as indicated by ANY of the following
radiation monitors.

(site-specific list of area radiation monitors)

b. Plant Computer point FCLC1420
“REFLNG CAV LVL IN CNTMT” (ICSA
Water Level HI/LO) is in alarm (Mode 5
or 6 only)

AND

b. UNPLANNED rise in area radiation levels on
ANY of the following area radiation
monitors:
e RE-8055 {68’ RCB) Mode 5 and 6 only
e RE-8099 (68’ RCB) Mode 5 and 6 only
e RE-8090 {68’ FHB)

See Global Comment #9 and #12

The intent and meaning of the
EAL is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AAl Recognition Category: RA1 Difference See Global Comment #5
Initiating condition: Release of gaseous or liquid Initiating condition: Release of gaseous or liquid Difference See Global Comment #2
radioactivity resulting in offsite dose greater radioactivity resulting in offsite dose greater than
than 10 mrem TEDE or 50 mrem thyroid CDE. 10 mrem TEDE or 50 mrem THYROID CDE.

Operating Mode of Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Reading on ANY of the following radiation (1) Reading on ANY of the following radiation Differences | See Global Comment #8, #9 and
monitors greater than the reading shown monitors greater than the values listed in #12
for 15 minutes or longer: Table R1 column “ALERT” for 15 minutes or
(site-specific monitor list and threshold values) longer:
Table R1: Effluent Monitors
Release | Monitor | GE SAE | ALERT | UE
[ | (e (e e
- uCifsec { pCilsec uCilsec uCilsec
S: Main RT8046 | 400 4.00 4.00 5.00
Steam | 4 Seag | E*02 E+01 E+00 E-02
Lines uCifem? | pCifem? uCilcm? uCifcm?

(2)  Dose assessment using actual meteorology
indicates doses greater than 10 mrem TEDE
or 50 mrem thyroid CDE at or beyond (site-
specific dose receptor point).

(3)  Analysis of a liquid effluent sample indicates
a concentration or release rate that would
result in doses greater than 10 mrem TEDE
or 50 mrem thyroid CDE at or beyond (site-
specific dose receptor point) for one hour of
exposure,

(2) Dose assessment using actual meteorology
indicates doses greater than 10 mrem TEDE
or 50 mrem THYROID CDE at or beyond the
SITE BOUNDARY.

(3)  Analysis of a liquid effluent sample indicates
a concentration or release rate that would
result in doses greater than 10 mrem TEDE
or 50 mrem THYROID CDE at or beyond the
SITE BOUNDARY for one hour of exposure.

Difference

Difference

See Global Comment #9 and #2

See Global Comment #9 and #2
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
(4}  Field survey results indicate EITHER of the (4)  Field survey results indicate EITHER of the Difference See Global Comment #9 and #2
following at or beyond (site-specific dose following at or beyond the SITE BOUNDARY: ’
receptor point): ¢ Closed window dose rates greater than
- ¢ Closed window dose rates greater than 10 mR/hr expected to continue for 60
:It 10 mR/hr expected to continue for 60 minutes or longer.

minutes or longer.

* Analyses of field survey samples indicate
thyroid CDE greater than 50 mrem for
one hour of inhalation.

e Analyses of field survey samples indicate
THYROID CDE greater than 50 mrem for
one hour of inhalation.

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE! 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AA2 Recognition Category: RA2 Difference See Global Comment #5
Initiating Condition: Significant lowering of Initiating Condition: Significant lowering of water | Verbatim
water level above, or damage to, irradiated level above, or damage to, irradiated fuel.
fuel. .
Operating Mode of Applicability: All Operating Mode of Applicability: ALL Difference See Global Comment #12
(1)  Uncovery of irradiated fuel in the (1)  Uncovery of irradiated fuel in the Verbatim
REFUELING PATHWAY. REFUELING PATHWAY.
(2) Damage to irradiated fuel resulting in a (2) a. Damage to irradiated fuel resulting in a Difference See Global Comment #9 and #12
release of radioactivity from the fuel as release of radioactivity from the fuel as
indicated by ANY of the following radiation indicated by ANY of the following FHB The threshold value of 1500 mR/hr
monitors: radiation monitor readings: for area radiation monitor RE-8090
e ARM (68’ FHB), RE-8090 greater than is within the calibrated range of
(site-specific listing of radiation monitors, and the 1,500 mR/hr the instrument.
associated readings, setpoints and/or alarms) o FHB Exhaust, RT-8035 or RT-8036
greater than 1.00 E-1 ”Ci/cma“ FHB Exhaust Monitors RT-8035
and RT-8036 were included
~ because they are sensitive to
p-] noble gasses which are expected

Continued on next page

to be present if irradiated fuel is
damaged. The calculated monitor
response is 3.8 puCi/cm?® and the
high range of the monitorsis 0.3
uCi/cm?. The threshold value of
0.1 uCi/cm? is approximately 6
orders of magnitude above
background and indicative of
damaged irradiated fuel. it was
selected because it is readily
assessable and within the
calibrated range of the monitors.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
OR
b. Damage to irradiated fuel resulting in a Difference See Global Comment #9,
release of radioactivity from the fuel as
indicated by ANY of the follow RCB
radiation monitors readings (Mode 5 or 6
only). '
e ARMS (68’ RCB), RE-8055 or RE-8099
greater than 850 mR/hr.
~
5: NOTE Difference Note added to indicate this EAL is
EAL-3 is not applicable until the enhanced SFP not applicable until SFP level
level instrumentation is available for use. instrumentation is availabie for
use.
(3) Lowering of spent fuel pool level to (site- (3) Lowering of spent fuel pool level to 49’-10” | Difference See Global Comment #9.
specific Level 2 value). [See Developer or lower.
Notes

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AA3 Recognition Category: RA3 Difference See Global Comment #5
Initiating Condition: Radiation levels that impede | Initiating Condition: Radiation levels that impede | Verbatim
access to equipment necessary for normal plant access to equipment necessary for normal plant
operations, cooldown or shutdown. operations, cooldown or shutdown.

Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Dose rate greater than 15 mR/hrin ANY of | (1)  Dose rate greater than 15 mR/hr in ANY of | Difference See Global Comment #12
the following areas: the following areas:
¢ Control Room e Control Room ARM (RE-8066) Other site-specific areas/rooms
e Central Alarm Station e Central Alarm Station (CAS) by radiation removed as there were no
e (other site-specific areas/rooms) survey additional applicable areas.
)
st (2) An UNPLANNED event results in radiation (2)  An UNPLANNED event results in radiation Difference See Global Comment #9 and #12

levels that prohibit or impede access to
any of the following plant rooms or areas:

{site-specific list of plant rooms or areas with
entry-related mode applicability identified)

levels that prohibit or impede access to
ANY of the following plant rooms or areas:
e Mechanical/Electrical Auxiliary Building
(MEAB)

Turbine Generator Building (TGB)
Isolation Valve Cubicle (IVC)

Fuel Handling Building (FHB)

Reactor Containment Building (RCB)

The intent and meaning of the EAL
is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE! 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AS1 Recognition Category: RS1 Difference See Global Comment #5
Initiating Condition: Release of gaseous Initiating Condition: Release of gaseous radioactivity Difference See Global Comment #2
radioactivity resulting in offsite dose greater resulting in offsite dose greater than 100 mrem TEDE
than 100 mrem TEDE or 500 mrem thyroid or 500 mrem THYROID CDE.

CDE.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Reading on ANY of the following (1) Reading on ANY of the following radiation Differences | See Global Comment #12.
radiation monitors greater than the monitors greater than the values listed in Table
reading shown for 15 minutes or longer: R1 column “SAE” for 15 minutes or longer: See Global Comment #8 and
(site-specific monitor list and threshold values) Table R1: Effluent Monitors #9
Release | Monitor | GE SAE | ALERT | UE
_ RT- 1.50 1.50 1.50 1.40
UnitVent | go.oe | E+08 E+07 E+06 E+05
uCilsec uCilsec uCilsec uCifsec
Main RT-8046 | 4.00 400 400 5.00
Steam thru E+02 E+01 E+00 E-02
Lines 8049 uCilcm? pCifem® | yCilem? | pCifcm?
Z" (2)  Dose assessment using actual {2)  Dose assessment using actual meteorology Difference See Global Comment #9 and #2
meteorology indicates doses greater indicates doses greater than 100 mrem TEDE or
than 100 mrem TEDE or 500 mrem 500 mrem THYROID CDE at or beyond the SITE
thyroid CDE at or beyond (site-specific BOUNDARY.
dose receptor point).
(3)  Field survey results indicate EITHER of (3) Field survey results indicate EITHER of the Difference See Global Comment #9 and #2

the following at or beyond (site-specific

dose receptor point):

e Closed window dose rates greater
than 100 mR/hr expected to continue
for 60 minutes or longer.

¢ Analyses of field survey samples
indicate thyroid CDE greater than 500
mrem for one hour of inhalation.

following at or beyond the SITE BOUNDARY:

¢ Closed window dose rates greater than 100
mR/hr expected to continue for 60 minutes or
longer.

¢ Analyses of field survey samples indicate
THYROID CDE greater than 500 mrem for one
hour of inhalation.

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE! 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AS2 Recognition Category: RS2 Difference See Global Comment #5
Initiating Condition: Spent fuel pool level at Initiating Condition: Spent fuel pool level at 40’-4” or Difference See Global Comment #9
(site-specific Level 3 description). lower.

Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
NOTE Difference Note added to indicate this EAL
EAL-1 is not applicable until the enhanced SEP level is not applicable until SFP level

o instrumentation is available for use. instrumentation is available for

< use.

(1) Lowering of spent fuel pool level to (1) Lowering of spent fuel pool level to 40’- 4” or Difference See Global Comment #9

(site-specific Level 3 value}.

lower.

The intent and meaning of the
EAL is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AG1 Recognition Category: RG1 Difference See Global Comment #5
Initiating Condition: Release of gaseous Initiating Condition: Release of gaseous radioactivity Difference See Global Comment #2
radioactivity resulting in offsite dose greater resulting in offsite dose greater than 1,000 mrem TEDE
than 1,000 mrem TEDE or 5,000 mrem thyroid | or 5,000 mrem THYROID CDE.

CDE.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) Reading on ANY of the following (1)  Reading on ANY of the following radiation Differences | See Global Comment #8 and #9
radiation monitors greater than the monitors greater than the values listed in Table
reading shown for 15 minutes or longer: R1 column “GE” for 15 minutes or longer:
(site-specific monitor list and threshold values) Table R1: Effluent Monitors
Rs::::e Monitor |  GE SAE | ALERT UE
) 1.50 1.50 1.50 1.40
ez:t gg'l s | E408 |E07 | Es06 | Es05
uCifsec | uCi/sec | pCi/sec | pCi/sec
Main RT-8046 | 4.00 4.00 4.00 5.00
Steam thru E+02 E+01 E+00 E-02
- Lines 8049 uCifem® | pCifem® | uCifem?® | pCifem?®
g (2)  Dose assessment using actual {2)  Dose assessment using actual meteorology Difference See Global Comment #9 and #2
meteorology indicates doses greater indicates doses greater than 1,000 mrem TEDE
than 1,000 mrem TEDE or 5,000 mrem or 5,000 mrem THYROID CDE at or beyond the
thyroid CDE at or beyond (site-specific SITE BOUNDARY.
dose receptor point).
(3)  Field survey results indicate EITHER of (3}  Field survey results indicate EITHER of the Difference See Global Comment #9 and #2

the following at or beyond (site-specific

dose receptor point):

¢ Closed window dose rates greater
than 1,000 mR/hr expected to
continue for 60 minutes or longer.

e Analyses of field survey samples
indicate thyroid CDE greater than
5,000 mrem for one hour of
inhalation.

following at or beyond the SITE BOUNDARY:

* Closed window dose rates greater than 1,000
mR/hr expected to continue for 60 minutes or
longer.

¢ Analyses of field survey samples indicate
THYROID CDE greater than 5,000 mrem for
one hour of inhalation.

The intent and meaning of the
EALs are not changed.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE1 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: AG2 Recognition Category: RG2 Difference See Global Comment #5
Initiating Condition: Spent fuel pool level Initiating Condition: Spent fuel pool level cannot be Difference See Global Comment #9
cannot be restored to at least (site-specific restored to at least 40’- 4” for 60 minutes or longer.

Level 3 description) for 60 minutes or longer.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
NOTE Difference Note added to indicate this EAL
~ EAL-1 is not applicable until the enhanced SFP level is not applicable until SFP level
2 instrumentation is available for use. instrumentation is available for
use.
(1) Spent fuel pool level cannot be restored to | (1) Spent fuel pool level cannot be restored to at least | Difference See Global Comment #9

at least (site-specific Level 3 value) for 60
minutes or longer.

40’- 4” for 60 minutes or longer.

The intent and meaning of the
EAL is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION
[CS/EALS
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CU1 Recognition Category: CU1 Verbatim
Initiating Condition: UNPLANNED loss of (reactor | Initiating Condition: Unplanned loss of RCS Difference See Global Comment #4
vessel/RCS [PWR] or RPV [BWR]) inventory for 15 | inventory for 15 minutes or longer.
minutes or longer.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling .
(1) UNPLANNED loss of reactor coolant results | (1}  UNPLANNED loss of reactor coolant results | Difference See Global Comment #4
in (reactor vessel/RCS [PWR] or RPV in RCS level below the Reactor Vessel
[BWR]) level less than a required lower Flange for 15 minutes or longer.
limit for 15 minutes or longer.
(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) | (2} a. RCS level cannot be monitored. Difference See Global Comment #4
level cannot be monitored. AND
AND
b. UNPLANNED increase in (site-specific sump b. UNPLANNED rise in ANY of the following Difference See Global Comment #12
and/or tank) levels. sump or tank levels in Table C2:
i
8 Difference See Global Comment #8 and #9

Table C2: RCS Leakage
¢ Containment Normal Sump
e Pressurizer Relief Tank (PRT)
e Reactor Coolant Drain Tank (RCDT)
e MABSumps 1thrud
e Containment Penetration Area Sump
s SIS/CSS Pump Compartment Sump

The intent and meaning of the IC
and EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CU2 Recognition Category: CU2 Verbatim
Initiating Condition: Loss of all but one AC power | Initiating Condition: Loss of ALL but one AC Difference See Global Comment #12
source to emergency buses for 15 minutes or power source to emergency buses for 15 minutes
longer. or longer.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6, Defueled Difference See Global Comment #6
Refueling, Defueled
g {1) a. AC power capability to (site-specific (1) a. AC power capability to ALL three 4160V AC | Difference See Global Comment #9 and #12
() emergency buses) is reduced to a single ESF Buses is reduced to a single power

power source for 15 minutes or longer.
AND

b. Any additional single power source failure
will result in loss of all AC power to SAFETY
SYSTEMS.

source for 15 minutes or longer.
AND

b. ANY additional single power source failure
will result in loss of ALL AC power to
SAFETY SYSTEMS.

The intent and meaning of the EAL
is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CU3 Recognition Category: CU3 Verbatim
Initiating Condition: UNPLANNED increase in RCS | initiating Condition: UNPLANNED rise in RCS Verbatim
temperature. temperature.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling '
(1) UNPLANNED increase in RCS temperature (1)  UNPLANNED rise in RCS temperature to Difference See Global Comment #9
to greater than (site-specific Technical greater than 200 °F (Tavg).
8 Specification cold shutdown temperature
o limit).
(2)  Loss of ALL RCS temperature and (reactor (2)  Loss of ALL RCS temperature and RCS level | Difference See Global Comment #4 and #12

vessel/RCS [PWR] or RPV [BWRY]) level
indication for 15 minutes or longer.

indication for 15 minutes or longer.

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CU4 Recognition Category: CU4 Verbatim
Initiating Condition: Loss of Vital DC power for 15 | Initiating Condition: Loss of Vital DC power for 15 | Verbatim
minutes or longer. minutes or longer.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
< Refueling .
a (1) Indicated voltage is less than (site-specific (1)  indicated voltage is less than 105.5 VDC on | Difference See Global Comment #9 and #12

bus voltage value) on required Vital DC
buses for 15 minutes or longer.

required Class 1E 125 VDC battery buses
for 15 minutes or longer.

The intent and meaning of the EAL
is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CUS Recognition Category: CUS Verbatim
Initiating Condition: Loss of all onsite or offsite Initiating Condition: Loss of ALL onsite or offsite Difference See Global Comment #12
communications capabilities. communications capabilities.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6, Defueled Difference See Global Comment #6
Refueling, Defueled
(1)  Loss of ALL of the following onsite (1)  Loss of ALL of the following onsite Difference See Global Comment #9 and #12
communication methods: communication methods in Table C4.
{site-specific list of communications methods)
(2)  Loss of ALL of the following ORO (2)  Loss of ALL of the following Offsite Difference See Global Comment #9 and #12
communications methods: Response Organization (ORO)
{site-specific list of communications methods) communications methods in Table C4.
(3) Loss of ALL of the following NRC (3) Loss of ALL of the following NRC Difference See Global Comment #9 and #12
communications methods: communications methods in Table C4.
(site-specific list of communications methods)
Difference See Global Comment #3
N Table C4: Communications Methods
S e | o |
®  Plant PA system X
® Plant Radios X
®  Plant telephone system X X X
®  Satellite phones X X
® Direct line from Control Rooms X X
to Bay City
® Microwave Lines to Houston X X
®  Security radio to Matagorda X
County
® Dedicated Ring-down lines X
® ENSline X

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CAl Recognition Category: CAl Verbatim
Initiating Condition: Loss of (reactor vessel/RCS Initiating Condition: Loss of RCS inventory. Difference See Global Comment #4
[PWR] or RPV [BWRY]} inventory.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling
(1)  Loss of {reactor vessel/RCS [PWR] or RPV (1)  Loss of RCS inventory as indicated by level | Differences | See Global Comment #4 and #9
[BWR]) inventory as indicated by level less less than 32 ft. 9 inch (+6 inches above hot
than (site-specific level). leg centerline).
{2) a. {Reactor vessel/RCS [PWR] or RPV [BWR]}) {2) a. RCS level cannot be monitored for 15 Difference See Global Comment #4 and #9
level cannot be monitored for 15 minutes minutes or longer
or longer
AND AND
<
b Differences

b. UNPLANNED increase in {site-specific sump
and/or tank) levels due to a loss of (reactor
vessel/RCS [PWR] or RPV [BWR]) inventory.

b. UNPLANNED rise in ANY of the following
sump or tank levels in Table C2 due to a
loss of reactor vessel/ RCS inventory:

Table C2: RCS Leakage
e Containment Normal Sump
e Pressurizer Relief Tank (PRT)
e Reactor Coolant Drain Tank (RCDT)
e MAB Sumps 1thru 4
e Containment Penetration Area Sump
e  SIS/CSS Pump Compartment Sump

Difference

See Global Comment #4 and #9

See Global Comment #8

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CA2 Recognition Category: CA2 Verbatim
Initiating Condition: Loss of all offsite and all Initiating Condition: Loss of ALL offsite and ALL Difference See Global Comment #12
onsite AC power to emergency buses for 15 onsite AC power to emergency buses for 15
minutes or longer. minutes or longer.
:t‘ Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6, Defueled Difference See Global Comment #6
U | Refueling, Defueled
(1}  Loss of ALL offsite and ALL onsite AC Power | (1}  Loss of ALL offsite and ALL onsite AC Power | Difference See Global Comment #9 and #12

to (site-specific emergency buses) for 15
minutes or longer.

to ALL three 4160V AC ESF Busses for 15
minutes or longer.

The intent and meaning of the EAL
is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CA3 Recognition Category: CA3 Verbatim
Initiating Condition: Inability to maintain the Initiating Condition: Inability to maintain the Verbatim
plant in cold shutdown. plant in cold shutdown.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling
{1} UNPLANNED increase in RCS temperature (1)  UNPLANNED rise in RCS temperature Difference See Global Comment #9
to greater than (site-specific Technical greater than 200 °F (Tavg) for greater than
Specification cold shutdown temperature the duration specified in Table C3:
limit) for greater than the duration
specified in the following table.
Table: RCS Heat-up Duration Thresholds Table C3: RCS Heat-up Duration Thresholds Differences | See Global Conent #4:'md #8
T ol ooss | ot | o e ebedTEble
2 Inta(i:rt“(ll;::On;t[:tvr;;];Jced Not applicable 60 minutes* :::/i(:tfﬁ;’])t not at reduced Not applicable 60 minutes*
J
. Established 20 minutes* ) Established 20 minutes*
Not intact (or at reduced Not intact (or at reduced
inventory {PWR]) inventory)
Not Established 0 minutes Not Established 0 minutes

*If an RCS heat removal system is in operation within this time frame
and RCS temperature is being reduced, the EAL is not applicable.

*If an RCS heat removal system is in operation within this time frame
and RCS temperature is being reduced, the EAL is not applicable.

{2} UNPLANNED RCS pressure increase greater

than (site-specific pressure reading). (This
EAL does not apply during water-solid
plant conditions. [PWR])

(2)  UNPLANNED RCS pressure rise greater
than 10 psig. (This EAL does not apply
during water-solid plant conditions.)

See Global Comment #4 and #9

The intent and meaning of the
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CA6 Recognition Category: CA6 Verbatim
Initiating Condition: Hazardous event affecting a | Initiating Condition: Hazardous event affecting a Verbatim
SAFETY SYSTEM needed for the current operating | SAFETY SYSTEM needed for the current operating
mode. mode.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling .
(1) a. The occurrence of ANY of the following (1) a. The occurrence of ANY of the following Differences | See Global Comment #8
hazardous events: hazardous events in Table C5: Table labeled Table C5
e Seismic event (earthquake)
e Internal or external flooding event Table C5: Hazardous Events See Global Comment #9
High wind t do strik e  Seismic event (earthquake)
¢ High winds ortornado strike e Internal or external flooding event
e FIRE e High winds or tornado strike
s EXPLOSION e FIRE
. . e  EXPLOSION
o (site specific ha_zard.s) . o Predicted or actual breach of Main Cooling Reservoir
© e QOther events with similar hazard retaining dike along the North Wall
s characteristics as determined by the o Other events with similar hazard characteristics as

Shift Manager

AND
b. EITHER of the following:

1. Event damage has caused indications of
degraded performance in at least one
train of a SAFETY SYSTEM needed for the
current operating mode.

OR

2. The event has caused VISIBLE DAMAGE
to a SAFETY SYSTEM component or
structure needed for the current
operating mode.

determined by the Shift Manager

AND
b. EITHER of the following:

1. Event damage has caused indications of
degraded performance in at least one
train of a SAFETY SYSTEM needed for the
current operating mode.

OR

2. The event has caused VISIBLE DAMAGE
to a SAFETY SYSTEM component or
structure needed for the current
operating mode.

Verbatim

Verbatim

The intent and meaning of the EAL
is not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI1 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CS1 Recognition Category: CS1 Verbatim
Initiating Condition: Loss of (reactor vessel/RCS Initiating Condition: Loss of RCS inventory Difference See Global Comment #4
[PWR] or RPV [BWRY]) inventory affecting core affecting core decay heat removal capability.
decay heat removal capability.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling
{1} a. CONTAINMENT CLOSURE not established. (1) a. CONTAINMENT CLOSURE not established. Differences | See Global Comment #4 and #9
AND AND
b. (Reactor vessel/RCS [PWR] or RPV [BWR]) b. RCS level less than 33% of plenum.
level less than (site-specific level).
(2) a. CONTAINMENT CLOSURE established. Difference EAL-2 from NEI 99-01 Rev.6 was
AND removed, per developer notes;
b. (Reactor vessel/RCS [PWR] or RPV [BWR]) due to inability to monitor level as
level less than (site-specific level). low as the threshold required for
the reactor vessel/RCS level.
(3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) (2) a. RCS level cannot be monitored for 30 Difference See Global Comment #4
b level cannot be monitored for 30 minutes minutes or longer. EAL-3 re-numbered to EAL-2.
© or longer.
AND AND
b. Core uncovery is indicated by ANY of the b. Core uncovery as indicated by ANY of the Difference The calculated monitor response

following:
(Site-specific radiation monitor) reading greater
than (site-specific value)

following:

e Reactor Containment Building 68’-0”
Area Radiation Monitor RE-8055 or RE-
8099 reading greater than 9,000 mR/hr

Contiied on next page

to core uncovery exceeds the
upper range of the radiation
monitors (10 R/hr). The threshold
value of 9,000 mR/hr with the
reactor head on is within the
upper end of the calibrated range
of the detector and corresponds to
an RCS level approximately 8
inches above the top of the active
fuel. These monitor readings in
conjunction with the other
indications of this EAL allow for
accurate assessment of the EAL.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
¢ Erratic source range monitor indication e Erratic source range monitor indication Difference See Global Comment #4
[PWR]
o UNPLANNED increase in (site-specific ¢ UNPLANNED rise in ANY of the sump or
sump and/or tank) levels of sufficient tank levels in Table C2 of sufficient
magnitude to indicate core uncovery magnitude to indicate core uncovery:
- e (Other site-specific indications)
3 Difference | See Global Comment #8 and #9

Table C2: RCS Leakage

Containment Normal Sump
Pressurizer Relief Tank (PRT)

Reactor Coolant Drain Tank (RCDT)
MAB Sumps 1 thru 4

Containment Penetration Area Sump
SIS/CSS Pump Compartment Sump

The intent and meaning of the
EALs are not altered.

Page 28




STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: CG1 Recognition Category: CG1 Verbatim
Initiating Condition: Loss of (reactor vessel/RCS Initiating Condition: Loss of RCS inventory Difference See Global Comment #4
[PWR] or RPV [BWR]) inventory affecting fuel clad | affecting fuel clad integrity with containment
integrity with containment challenged. challenged.
Operating Mode Applicability: Cold Shutdown, Operating Mode Applicability: 5, 6 Difference See Global Comment #6
Refueling
(1) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) Difference EAL 1 was removed; per developer
level less than (site-specific level) for 30 notes, due to the inability to
minutes or longer. monitor reactor vessel/RCS level
AND as low as the threshold required.
b. ANY indication from the Containment
Challenge Table {see below).
(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) (1) a. RCS level cannot be monitored for 30 Differences | See Global Comment #4
level cannot be monitored for 30 minutes minutes or longer. EAL 2 re-numbered to EAL 1.
or longer.
AND AND
- b. Core uncovery is indicated by ANY of the b. Core uncovery is indicated by ANY of the Difference The calculated monitor response
8 following: following: to core uncovery exceeds the
e (Site-specific radiation monitor) reading e Reactor Containment Building 68’-0” upper range of the radiation
greater than (site-specific value) Area Radiation Monitor RE-8055 or RE- monitors (10 R/hr). The threshold
8099 reading greater than 9,000 value of 9,000 mR/hr is within the
mR/hr upper end of the calibrated range
of the detector and corresponds
to an RCS level approximately 8
inches above the top of the active
fuel. These monitor readings in
conjunction with the other
indications of this EAL allow for
accurate assessment of the EAL.
e Erratic source range monitor indication e Erratic source range monitor indication | Difference | See Global Comment #4

[PWR]
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
e UNPLANNED increase in (site-specific e UNPLANNED rise in ANY of the following
sump and/or tank) levels of sufficient sump or tank levels in Table C2 of
magnitude to indicate core uncovery sufficient magnitude to indicate core
uncovery:
Table C2: RCS Leakage Differences | See Global Comment #8 and #9
Containment Normal Sump
Pressurizer Relief Tank (PRT)
Reactor Coolant Drain Tank (RCDT)
MAB Sumps 1 thru 4
Containment Penetration Area Sump
SIS/CSS Pump Compartment Sump
AND AND
¢. ANY indication from the Containment . ANY indication from the Table C1. Difference Syntax altered to refer to Table
© Challenge Table (see below). C1.
O

Containment Challenge Table

Table C1: Containment Challenge

CONTAINMENT CLOSURE not established*
(Explosive mixture) exists inside containment

UNPLANNED increase in containment pressure

Secondary containment radiation monitor reading above (site
specific value) [BWR]

CONTAINMENT CLOSURE not established within 30 minutes
OR

2 4% hydrogen exists inside containment
OR

UNPLANNED rise in containment pressure

* |f CONTAINMENT CLOSURE is re-established
prior to exceeding the 30-minute time limit, then
declaration of a General Emergency is not
required.

Differences

Verbatim

See Global Comment #4, #8 and
#9

Intent and meaning of the IC and
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI)

[CS/EALS
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: E-HU1 Recognition Category: E-HU1 Verbatim
Initiating Condition: Damage to a loaded cask Initiating Condition: Damage to a loaded cask Verbatim
CONFINEMENT BOUNDARY. CONFINEMENT BOUNDARY.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) Damage to a loaded cask CONFINEMENT (1) Damage to a loaded cask CONFINEMENT Difference See Global Comment #9

BOUNDARY as indicated by an on-contact BOUNDARY as indicated by an on-contact

- radiation reading greater than (2 times the radiation reading greater than:

o site-specific cask specific technical a. 60 mrem/hr (gamma + neutron) on

E specification allowable radiation level} on the top surface of the spent fuel cask

the surface of the spent fuel cask.

OR

b. 600 mrem/hr (gamma + neutron) on
the side surface of the spent fuel cask
OR

¢. 7000 mrem/hr (gamma + neutron) on
the side surface of the transfer cask.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

FISSION PRODUCT BARRIER ICS/EALS

The following section is configured in a manner that is different from the
Fission Product Barrier Tables in the STPEGS EAL Technical Bases
Document. Where the Technical Bases Document evaluates all three fission
product barriers simultaneously for a specific sub-category, this matrix
evaluates each fission product barrier individually for all sub-categories.
The significance of this fact is that where the fission product barrier table in
the Technical Bases Document moves vertically through the sub-categories,

this matrix moves horizontally.
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Fission Product Barrier Emergency Classifications

NEI 99-01 Rev. 6 South Texas Project Change Justification
Renumbered and re-
labeled due to deletion of
Table 9-F-3: PWR EAL Fission Product Barrier Table Table 9-F-2: EAL Fission Product Barrier Table Difference T?bFe 9-F-2, BWR EA.L
Fission Product Barrier
Table and eliminate
redundancy in heading.
Renumbered and re-
labeled due to deletion of
Figure 9-F-4: PWR EAL Fission Product Barrier Table Figure 9-F-3: EAL Fission Product Barrier Table Difference T.ab!e 3-F-2, BWR EA.L
Fission Product Barrier
Table and eliminate
redundancy in heading.
STPEGS is part of the Westinghouse Owners Group STPEGS has elected to
{(WOG) and has adopted the WOG Emergency Response use the WOG CSFST
Guidelines (ERG). These guidelines employ the use of where appropriate.
Basis Information For PWR EAL Fission Product Barrier CritiFaI Safety Function Status Trees (CSF.ST)' Sin.ce STP .
Table 9-F-3 Developer Notes; pages 101-102 has implemented the WOFi ERGs, the guidance in NEI 99- | Difference
01 allows the use of certain CSFST assessment results as
EALs and fission product barrier loss/potential foss
thresholds. This approach allows consistency between
EOPs and emergency classifications.
Transform generic NEI
Basis Information For PWR EAL Fission Product Barrier Changes indicate STPEGS specific values for the Difference 99-01 guidance into
Table 9-F-3 Developer Notes; pages 103-121 parameters identified in this section STPEGS specific
application.
Site Area General Site Area General Verbatim
Alert Alert
Emergency Emergency Emergency Emergency
Any Loss or Loss or Potential Loss of any two Any Loss or Loss or Potential Loss of any two Verbatim

any Potential
Loss of either
the Fuel Clad

or RCS barrier.

Loss of any two
barriers.

barriers and Loss
or Potential Loss
of the third
barrier.

any Potential
Loss of either
the Fuel Clad

or RCS barrier.

Loss of any two
barriers.

barriers and Loss
or Potential Loss
of the third
barrier.
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of Fuel Clad Barrier

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss | Potential Loss Loss | Potential Loss
1.RCS or SG Not Applicable RCS/reactor vessel Not Applicable A. Core Cooling - Orange | Difference | Loss A.- Threshold altered,
Tube Leakage level less than {site- entry conditions met per developer notes, to
specific level). conform to STPEGS use of
Westinghouse ERG CSFST
terminology.
2.Inadequate A. Core exit thermocouple Core exit A. Core Cooling - Red A. Core Cooling - Orange | Difference | Loss A.- Threshold altered,
Heat Removal readings greater than thermocouple entry conditions met entry conditions met per developer notes, to
(site-specific readings greater than OR conform to STPEGS use of
temperature value). (site-specific B. Heat Sink - Red entry Westinghouse ERG CSFST
temperature value). conditions met terminology.
OR
Inadequate RCS heat Difference | Potential Loss A. and B.-
removal capability via Thresholds altered, per
steam generators as developer notes, to conform
indicated by (site- to STP use of Westinghouse
specific indications). ERG CSFST terminology.
3.RCS Activity/ | A. Containment radiation Not Applicable A 1.RCB Rad Monitor Not Applicable Difference | Loss A.- See Global Comment
Containment monitor reading greater RT-8050 or RT-8051 #9
Radiation than (site-specific greater than 140 R/hr
value). OR
2. HATCH MONITOR
greater than 300
mR/hr
OR OR
B. {Site-specific indications B. Sample analysis Difference | Loss B.- See Global Comment

that reactor coolant
activity is greater than
300 pCi/gm daose
equivalent |-131).

indicates that reactor
coolant activity is
greater than 300
uCi/gm dose
equivalent 1-131.

#9
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of Fuel Clad Barrier

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss | Potential Loss Loss ] Potential Loss
4. Containment Not Applicable Not Applicable Not Applicable Not Applicable Verbatim
Integrity or
Bypass
5.0ther A. (site-specific as A. (site-specific as Not Applicable Not Applicable Difference | No additional site-specific
Indications applicable} applicable) indications are applicable.
6.Emergency A. ANY condition in the A. ANY condition in the A. ANY condition in the A. ANY condition in the Verbatim

Director
Judgment

opinion of the Emergency
Director that indicates Loss
of the Fuel Clad Barrier.

opinion of the Emergency
Director that indicates
Potential Loss of the Fuel
Clad Barrier.

opinion of the
Emergency Director
that indicates Loss of
the Fuel Clad Barrier.

opinion of the
Emergency Director
that indicates
Potential Loss of the
Fuel Clad Barrier.

Page 36




STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of RCS Barrier

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss | Potential Loss Loss | Potential Loss
1. RCS or SG A.  Anautomatic or manual | A. Operation of a A. Anautomatic or A. Operation of a standby | Difference | Potential Loss B.- Threshold
Tube Leakage ECCS (SI} actuation is standby charging manual ECCS (SI) charging pump is altered, per developer notes,
required by EITHER of (makeup) pump is actuation is required required by EITHER of to conform to STPEGS use of
the following: required by EITHER of by EITHER of the the following: Westinghouse ERG CSFST
1. UNISOLABLE RCS the following: following: 1. UNISOLABLE RCS terminology.
leakage 1. UNISOLABLE RCS 1. UNISOLABLE RCS leakage
OR leakage leakage OR
2. SGtube RUPTURE. OR OR 2. SGtube leakage.
2. SG tube leakage. 2. SG tube RUPTURE. OR
OR B. Integrity — Red entry
B. RCS cooldown rate conditions met.
greater than (site-
specific pressurized
thermal shock
criteria/limits defined
by site-specific
indications).

2. Inadequate Not Applicable A. Inadequate RCS heat Not Applicable A. Heat Sink - Red entry Difference | Potential Loss A - Threshold

heat Removal removal capability via conditions met. altered, per developer notes,
steam generators as to conform to STPEGS use of
indicated by (site- Westinghouse ERG CSFST
specific indications). terminology.

3. RCS Activity/ | A. Containment radiation Not Applicable A. RCB Rad Monitor RT- Not Applicable Difference | Threshold from combination
Containment monitor reading greater 8050 or RT-8051 reading of Calculation STPNOC013-
Radiation than (site-specific value). greater than 2 R/hr. CALC-004 result of 450 mR/hr

and background reading of
1.5 R/hr.
4. Containment Not Applicable Not Applicable Not Applicabie Not Applicable Verbatim

Integrity or
Bypass
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of RCS Barrier

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss | Potential Loss Loss I Potential Loss
5. Other (site-specific as (site-specific as Not Applicable Not Applicable Difference | No additional site-specific
Indications applicable) applicable) indications are applicable.
6. Emergency ANY condition in the ANY condition in the ANY condition in the A. ANY condition in the Verbatim

Director
Judgment

opinion of the
Emergency Director that
indicates Loss of the RCS
Barrier.

opinion of the
Emergency Director
that indicates
Potential Loss of the
RCS Barrier.

opinion of the
Emergency Director
that indicates Loss of
the RCS Barrier.

opinion of the
Emergency Director
that indicates
Potential Loss of the
RCS Barrier.
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of Containment Barrier

Integrity or
Bypass

required
AND EITHER of the
following:

1. Containment
integrity has been
lost based on
Emergency Director
judgment.

greater than (site-
specific value)
OR

is required
AND EITHER of the
following:

1. Containment
integrity has been
lost based on
Emergency
Director judgment.

entry conditions met
OR

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss | Potential Loss Loss | Potential Loss
.RCSorSG Tube | A. Aleaking or RUPTURED Not Applicable A. A leaking or RUPTURED | Not Applicable Verbatim
Leakage SG is FAULTED outside of SG is FAULTED outside
containment. of containment.
. Inadequate Not Applicable A1 (Site-specific criteria Not Applicable A. Core Cooling —Red Difference | Potential Loss A.- Threshold
heat Removal for entry into core entry conditions met altered, per developer notes,
cooling restoration for 15 minutes or to conform to STPEGS use of
procedure) longer Westinghouse ERG CSFST
AND terminology.
2 Restoration procedure
not effective within 15
minutes.
. RCS Activity / Not Applicable A. Containment radiation | Not Applicable A 1.RCB Rad Monitor Difference | See Glohal Comment #9
Containment monitor reading RT-8050 or RT-8051
Radiation greater than (site- greater than 550
specific value). R/hr
OR
2.HATCH MONITOR
greater than 1200
mR/hr
. Containment A. Containmentisolationis | A. Containment pressure | A. Containment isolation A. Containment - Red Difference | Potential Loss A - Threshold

per STPEGS use of
Westinghouse ERG CSFST
terminology.
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

Thresholds for LOSS or POTENTIAL LOSS of Containment Barrier

Table 9-F-2 NEI 99-01 Rev. 6 South Texas Project Change Justification
Sub-Category Loss Potential Loss Loss Potential Loss
OR OR
2. UNISOLABLE 2. UNISOLABLE
pathway from the pathway from the
containment to the containment to the
environment exists. environment
OR exists.
OR
indications of RCS B. Explosive mixture B. Indications of RCS B. Explosive mixture Difference | Potential Loss B. - See Global
leakage outside of exists inside leakage outside of exists inside Comment #9
containment containment containment. containment
OR (H2 > 4%)
OR
C 1. Containment pressure C 1. Containment Difference | Potential Loss C.1.- See
greater than (site- pressure greater Global Comment #9
specific pressure than 9.5 psig
setpoint)
AND AND
2. Less than one full train 2. Less than one full Difference | Potential Loss C.2.- See
of {site-specific system train of Global Comment #9
or equipment) is Containment Spray
operating per design is operating per
for 15 minutes or design for 15
longer. minutes or longer
5.Other (site-specific as A. (site-specific as Not Applicable Not Applicable Difference | No additional site-specific
Indications applicable) applicable) indications are applicable.
6.Emergency ANY condition in the A. ANY condition in the A. ANY condition in the A. ANY condition in the | Verbatim

Director
Judgment

opinion of the
Emergency Director that
indicates Loss of the
Containment Barrier.

opinion of the
Emergency Director
that indicates
Potential Loss of the
Containment Barrier.

opinion of the
Emergency Director
that indicates Loss of
the Containment
Barrier.

opinion of the
Emergency Director
that indicates
Potential Loss of the

Containment Barrier.
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STP EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

HAZARDS AND OTHER CONDITIONS AFFECTING
PLANT SAFETY ICS/EALS
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HU1 Recognition Category: HU1 Verbatim
Initiating Condition: Confirmed SECURITY initiating Condition: Confirmed SECURITY Verbatim
CONDITION or threat. CONDITION or threat.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) A SECURITY CONDITION that does not (1) A SECURITY CONDITION that does not Difference See Global Comment #9
involve a HOSTILE ACTION as reported by involve a HOSTILE ACTION as reported by
the (site-specific security shift supervision). ANY of the following personnel in Table
H1:
Table H1: Security Supervision
- e Security Force Supervisor
2 e Acting Security Manager
e Security Manager
(2)  Notification of a credible security threat (2) Notification of a CREDIBLE SECURITY Difference See Global Comment #2
directed at the site. THREAT directed at the site.
(3) . Avalidated notification from the NRC (3}  Avalidated notification from the NRC Verbatim

providing information of an aircraft threat.

providing information of an aircraft threat.

intent and meaning of the EALs
are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE! 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HU2 Recognition Category: HU2 Verbatim
Initiating Condition: Seismic event greater than Initiating Condition: Seismic event greater than Verbatim
OBE levels. OBE levels.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
{1)  Seismic event greater than Operating Basis | (1) a. EITHER of the following conditions exist: Difference See Global Comment #9
Earthquake (OBE) as indicated by: 1. “SEISMIC EVENT” alarm in Unit 1 Control
(site-specific indication that a seismic event met Room {Lampbox 9M01, Window E-8). The STPEGS Seismic Event Alarm
or exceeded OBE limits) OR setpoint is 0.02g in the vertical or
2. Control Room personnel feel an actual horizontal position and the
or potential seismic event station design basis value for an
AND OBE is 0.05g. Since the Seismic
b. The occurrence of a seismic event is Event alarm is set at less than half
g confirmed in a manner deemed of the OBE value, it cannot be
T appropriate by the Shift Manager or used as the sole threshold value

Emergency Director.

for determining whether or not
STPEGS has experienced an OBE.
STPEGS has implemented the
alternative EAL described in NEI
99-01 Developer Notes in
conjunction with using the
installed indication.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HU3 Recognition Category: HU3 Verbatim
Initiating Condition: Hazardous event. Initiating Condition: Hazardous event Verbatim
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Atornado strike within the PROTECTED (1)  Atornado strike within the PROTECTED Verbatim
AREA. AREA.
(2} Internal room or area flooding of a (2) Internal room or area flooding of a Verbatim
magnitude sufficient to require manual or magnitude sufficient to require manual or
automatic electrical isolation of a SAFETY automatic electrical isolation of a SAFETY
SYSTEM component needed for the current SYSTEM component needed for the current
operating mode. operating mode.
(3) Movement of personnel within the (3) Movement of personnel within the Verbatim
. PROTECTED AREA is impeded due to an PROTECTED AREA is impeded due to an
2 offsite event involving hazardous materials offsite event involving hazardous materials
(e.g., an offsite chemical spill or toxic gas (e.g., an offsite chemical spill or toxic gas
release). release).
(4) A hazardous event that results in on-site (4)  Ahazardous event that results in onsite | Verbatim
conditions sufficient to prohibit the plant conditions sufficient to prohibit the plant
staff from accessing the site via personal staff from accessing the site via personal
vehicles. vehicles.
(5} (Site-specific list of natural or technological | (5)  Predicted or actual breach of Main Cooling | Difference See Global Comment #9

hazard events)

Reservoir retaining dike along North Wall

Intent and meaning of the EALs
are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HU4 Recognition Category: HU4 Verbatim
Initiating Condition: FIRE potentially degrading Initiating Condition: FIRE potentially degrading Verbatim
the level of safety of the plant. the level of safety of the plant.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) a. AFIRE is NOT extinguished within 15- (1}a. AFIRE is NOT extinguished within 15- Difference See Global Comment #12
minutes of ANY of the following FIRE minutes of ANY of the following FIRE
detection indications: detection indications:
¢ Report from the field (i.e., visual e Report from the field {i.e., visual
observation) observation)
o Receipt of multiple (more than 1) fire ¢ Receipt of multiple (more than 1) fire
alarms or indications alarms or indications
¢ Field verification of a single fire alarm ¢ Field verification of a single fire alarm
AND AND
3
T b. The FIRE is located within ANY of the b. The FIRE is located within ANY of the plant | Differences | See Global Comment #8, #9 and

following plant rooms or areas:
(site-specific list of plant rooms or areas)

rooms or areas in Table H3:

Table H3: Plant Rooms/Areas

e Mechanical/Electrical Auxiliary Building
(MEAB)

¢ Fuel Handling Building (FHB)

e Reactor Containment Building (RCB)

e Essential Cooling Water Intake
Structure (ECWIS)

e Isolation Valve Cubicle (1VC)

e Diesel Generator Building (DGB)

#12
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
(2) a. Receipt of a single fire alarm (i.e., no other | (2) a. Receipt of a single fire alarm (i.e., no other | Difference Syntax altered to refer to Table
indications of a FIRE). indications of a FIRE). H3.
AND AND
b. The FIRE is located within ANY of the b. The FIRE is located within ANY of the plant
following plant rooms or areas: rooms or areas in Table H3:
(site-specific list of plant rooms or areas) AND
AND ¢. The existence of a FIRE is not verified
¢. The existence of a FIRE is not verified within 30-minutes of alarm receipt.
within 30-minutes of alarm receipt.
g (3) A FIRE within the plant or ISFSI [for plants (3) A FIRE within the plant PROTECTED AREA Difference STPEGS ISFSI is within the plant
I with an ISFSI outside the plant Protected not extinguished within 60-minutes of the PROTECTED AREA; removed “or
Area] PROTECTED AREA not extinguished initial report, alarm or indication. ISFSI” from EAL.
within 60-minutes of the initial report,
alarm or indication.
(4) A FIRE within the plant or ISFSI [for plants (4)  AFIRE within the plant PROTECTED AREA Difference STPEGS ISFSI is within the plant

with an ISFS! outside the plant Protected
Area] PROTECTED AREA that requires
firefighting support by an offsite fire
response agency to extinguish.

that requires firefighting support by an
offsite fire response agency to extinguish.

PROTECTED AREA; removed “or
ISFSI” from EAL.

Intent and meaning of the EALs
are not altered.

Page 46




STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change lustification
Recognition Category: HU7 Recognition Category: HU7 Verbatim
Initiating Condition: Other conditions exist which | Initiating Condition: Other conditions exist which | Difference See Global Comment #3
in the judgment of the Emergency Director in the judgment of the Emergency Director
warrant declaration of a (NO) UE. warrant declaration of a UE.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1}  Other conditions exist which in the (1)  Other conditions exist which in the Verbatim

judgment of the Emergency Director judgment of the Emergency Director
~ indicate that events are in progress or have indicate that events are in progress or have
% occurred which indicate a potential occurred which indicate a potential

degradation of the level of safety of the
plant or indicate a security threat to facility
protection has been initiated. No releases
of radioactive material requiring offsite
response or monitoring are expected
unless further degradation of safety
systems occurs.

degradation of the level of safety of the
plant or indicate a security threat to
FACILITY protection has been initiated. No
releases of radioactive material requiring
offsite response or monitoring are
expected unless further degradation of
safety systems occurs.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HA1 Recognition Category: HAl Verbatim
Initiating Condition: HOSTILE ACTION within the Initiating Condition: HOSTILE ACTION within the Verbatim
OWNER CONTROLLED AREA or airborne attack OWNER CONTROLLED AREA or airborne attack
threat within 30 minutes. threat within 30 minutes.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) A HOSTILE ACTION is occurring or has (1} A HOSTILE ACTION is occurring or has Difference See Global Comment #9
occurred within the OWNER CONTROLLED occurred within the OWNER CONTROLLED
AREA as reported by the (site-specific AREA as reported by ANY of the following
security shift supervision). personnel in Table H1:
-
; Table H1: Security Supervision
e Security Force Supervisor
e Acting Security Manager
e Security Manager
(2}  Avalidated notification from NRC of an (2)  Avalidated notification from NRC of an Verbatim

aircraft attack threat within 30 minutes of
the site.

aircraft attack threat within 30 minutes of
the site.

Intent and meaning of the EALs
are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HAS Recognition Category: HAS Verbatim
Initiating Condition: Gaseous release impeding Initiating Condition: Gaseous release impeding Verbatim
access to equipment necessary for normal plant access to equipment necessary for normal plant
operations, cooldown or shutdown. operations, cooldown or shutdown.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) a. Release of a toxic, corrosive, asphyxiant or | (1) a. Release of a toxic, corrosive, asphyxiant or | Difference See Global Comment #8 and #9
flammable gas into any of the following flammable gas into ANY of the following
plant rooms or areas: plant rooms or areas:
" (site-specific list of plant rooms or areas with e Mechanical/Electrical Auxiliary Building
}t entry-related mode applicability identified) (MEAB)
¢ Turbine Generator Building (TGB)
¢ Isolation Valve Cubicle (IVC)
e Fuel Handling Building (FHB)
e Reactor Containment Building (RCB)
AND AND Verbatim
b. Entry into the room or area is prohibited or b. Entry into the room or area is prohibited or
impeded. impeded.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HA6 Recognition Category: HA6 Verbatim
Initiating Condition: Control Room evacuation Initiating Condition: Control Room evacuation Verbatim
resulting in transfer of plant control to alternate resulting in transfer of plant control to alternate
locations. locations.
g Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
I | (1) Aneventhasresulted in plant control (1)  Anevent has resulted in plant control Difference See Global Comment #9

being transferred from the Control Room
to (site-specific remote shutdown panels
and local control stations).

being transferred from the Contro! Room
to the Auxiliary Shutdown Panel (ASP).

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE!1 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HA7 Recognition Category: HA7 Verbatim
Initiating Condition: Other conditions exist which | Initiating Condition: Other conditions exist which | Verbatim
in the judgment of the Emergency Director in the judgment of the Emergency Director
warrant declaration of an Alert. warrant declaration of an ALERT.
Operating Mode Appilicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Other conditions exist which, in the (1}  Other conditions exist which, in the Difference See Global Comment #2
judgment of the Emergency Director, judgment of the Emergency Director,
indicate that events are in progress or have indicate that events are in progress or have
~ occurred which involve an actual or occurred which involve an actual or
§ potential substantial degradation of the potential substantial degradation of the

leve] of safety of the plant or a security
event that involves probable life
threatening risk to site personnel or
damage to site equipment because of
HOSTILE ACTION. Any releases are
expected to be limited to small fractions of
the EPA Protective Action Guideline
exposure levels.

level of safety of the plant or a SECURITY
EVENT that involves probable life
threatening risk to site personnel or
damage to site equipment because of
HOSTILE ACTION. Any releases are
expected to be limited to small fractions of
the EPA PROTECTIVE ACTION GUIDELINE
exposure levels.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NE! 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HS1 Recognition Category: HS1 Verbatim
Initiating Condition: HOSTILE ACTION within the Initiating Condition: HOSTILE ACTION within the Verbatim
PROTECTED AREA. PROTECTED AREA.
Operating Mode Applicability: Ali Operating Mode Applicability: ALL Difference See Global Comment #12
{1} A HOSTILE ACTION is occurring or has {1} A HOSTILE ACTION is occurring or has Differences | See Global Comment #8 and #9
occurred within the PROTECTED AREA as occurred within the PROTECTED AREA as
o reported by the (site-specific security shift reported by ANY of the following
o supervision). personnel in Table H1:

Table H1: Security Supervision
e Security Force Supervisor
e Acting Security Manager
e Security Manager

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HS6 Recognition Category: HS6 Verbatim
Initiating Condition: Inability to control a key Initiating Condition: Inability to control a key Verbatim
safety function from outside the Control Room. safety function from outside the Contro! Room.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1) a. An event has resulted in plant control (1) a. An event has resulted in plant control Difference: | See Global Comment #9
being transferred from the Control Room being transferred from the Control Room
to (site-specific remote shutdown panels to the Auxiliary Shutdown Panel (ASP).
and local control stations).
Q AND AND
o b. Control of ANY of the following key safety b. Control of ANY of the following key safety | Differences | See Global Comment #4, #8 and

functions is not reestablished within (site-

specific number of minutes).

¢ Reactivity control

e Core cooling [PWR] / RPV water level
[BWR]

¢ RCS heat removal

functions in Table H2 is not reestablished
within 15 minutes.

Table H2: Safety Functions
e Reactivity control
e Core cooling
e RCS heat removal

#9

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HS7 Recognition Category: HS7 Verbatim
Initiating Condition: Other conditions exist which | Initiating Condition: Other conditions exist which | Difference See Global Comment #2
in the judgment of the Emergency Director in the judgment of the Emergency Director
warrant declaration of a Site Area Emergency. warrant declaration of a SITE AREA EMERGENCY.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Other conditions exist which in the (1)  Other conditions exist which in the Verbatim See Global Comment #2
judgment of the Emergency Director judgment of the Emergency Director
indicate that events are in progress or have indicate that events are in progress or have
occurred which involve actual or likely occurred which involve actual or likely
~ major failures of plant functions needed major failures of plant functions needed
2 for protection of the public or HOSTILE for protection of the public or HOSTILE

ACTION that results in intentional damage
or malicious acts, (1) toward site personnel
or equipment that could lead to the likely
failure of or, (2) that prevent effective
access to equipment needed for the
protection of the public. Any releases are
not expected to result in exposure levels
which exceed EPA Protective Action
Guideline exposure levels beyond the site
boundary.

ACTION that results in intentional damage
or malicious acts, (1) toward site personnel
or equipment that could lead to the likely
failure of or, (2) that prevent effective
access to equipment needed for the
protection of the public. Any releases are
not expected to result in exposure levels
which exceed EPA PROTECTIVE ACTION
GUIDELINE exposure levels beyond the
SITE BOUNDARY.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HG1 Recognition Category: HG1 Verbatim
Initiating Condition: HOSTILE ACTION resulting in | Initiating Condition: HOSTILE ACTION resulting in | Difference See Global Comment #2
loss of physical control of the facility. loss of physical control of the FACILITY.
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
{1) a. A HOSTILE ACTION is occurring or has (1) a. A HOSTILE ACTION is occurring or has Differences | See Global Comment #8 and #9
occurred within the PROTECTED AREA as occurred within the PROTECTED AREA as
reported by the (site-specific security shift reported by ANY of the following
supervision). personnel in Table H1:
Table H1: Security Supervision
¢ Security Force Supervisor
e Acting Security Manager
e Security Manager
(]
g AND AND

b. EITHER of the following has occurred:
1. ANY of the following safety functions
cannot be controlled or maintained.
e Reactivity control
e Core cooling [PWR] / RPV water level
[BWR]
* RCS heat removal

OR
2. Damage to spent fuel has occurred or is
IMMINENT.

b. EITHER of the following has occurred:
1. ANY of the following safety functions in
Table H2 cannot be controlled or
maintained.

Table H2: Safety Functions
e Reactivity control
e Core cooling
e RCS heat removal

OR
2. Damage to spent fuel has occurred or is
IMMINENT.

Differences

Verbatim

See Global Comment #4, #8 and
#9

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: HG7 Recognition Category: HG7 Verbatim
Initiating Condition: Other conditions exist which | Initiating Condition: Other conditions exist which | Difference See Global Comment #2
in the judgment of the Emergency Director in the judgment of the Emergency Director
warrant declaration of a General Emergency. warrant declaration of a GENERAL EMERGENCY
Operating Mode Applicability: All Operating Mode Applicability: ALL Difference See Global Comment #12
(1)  Other conditions exist which in the {1)  Other conditions exist which in the Difference See Global Comment #2
judgment of the Emergency Director judgment of the Emergency Director
indicate that events are in progress or have indicate that events are in progress or have
~ occurred which involve actual or occurred which involve actual or
% IMMINENT substantial core degradation or IMMINENT substantial core degradation or

melting with potential for loss of
containment integrity or HOSTILE ACTION
that results in an actual loss of physical
control of the facility. Releases can be
reasonably expected to exceed EPA
Protective Action Guideline exposure levels
offsite for more than the immediate site
area.

melting with potential for loss of
containment integrity or HOSTILE ACTION
that results in an actual loss of physical
control of the FACILITY. Releases can be
reasonably expected to exceed EPA
PROTECTIVE ACTION GUIDELINE exposure
levels offsite for more than the immediate
site area.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

SYSTEM MALFUNCTION ICS/EALS
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU1 Recognition Category: SU1 Verbatim
Initiating Condition: Loss of all offsite AC power Initiating Condition: Loss of ALL offsite AC power | Difference See Global Comment #12
capability to emergency buses for 15 minutes or | capability to emergency buses for 15 minutes or
longer. longer.
5 Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1, 2,3, 4 Difference See Global Comment #6
» | Startup, Hot Standby, Hot Shutdown
(1)  Loss of ALL offsite AC power capability to Difference See Global Comment #9

(1}  Loss of ALL offsite AC power capability to
{site-specific emergency buses) for 15
minutes or longer.

ALL three 4160V AC ESF Busses for 15
minutes or longer.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU2 Recognition Category: SU2 Verbatim
Initiating Condition: UNPLANNED loss of Control Initiating Condition: UNPLANNED loss of Control Verbatim
Room indications for 15 minutes or longer. Room indications for 15 minutes or longer.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1, 2, 3,4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
(1) a. An UNPLANNED event results in the (1)  An UNPLANNED event results in the Differences | Subheading “a” removed. Not
inability to monitor one or more of the inability to monitor one or more of the necessary.
following parameters from within the following parameters in Table S1 from
Control Room for 15 minutes or longer. within the Control Room for 15 minutes or
o~ longer:
N ger
7
[BWR parameter list] _[PWR parameter list] Table S1: Plant Parameters Differences | See Global Comment #4, #8 and #9
Reactor Power Reactor Power ¢ Reactor Power
RPV Water Level RCS Level o RCSlevel
RPV Pressure RCS Pressure e  RCS Pressure
Primary Containment In-Core/Core Exit e Core Exit Temperature
Pressure Temperature o Levelsin at least two steam generators
Suppression Pool Lev_el Levels in at least (site-specific e Steam Generator Auxiliary Feed Water Flow

number) two steam generators

Suppression Pool Steam Generator Auxiliary or

Temperature Emergency Feed Water Flow

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU3 Recognition Category: SU3 Verbatim
Initiating Condition: Reactor coolant activity Initiating Condition: Reactor coolant activity Verbatim
greater than Technical Specification allowable greater than Technical Specification allowable
limits. limits.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1,2, 3,4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
{1)  (Site-specific radiation monitor) reading (1)  RT-8039 reading greater than 30 pCi/cm>. Difference See Global Comment #9
o greater than (site-specific value).
a (2)  Sample analysis indicates that a reactor (2)  Sample analysis indicates that a reactor Difference See Global Comment #9

coolant activity value is greater than an
allowable limit specified in Technical
Specifications.

coolant activity value is greater than an

allowable limit specified in Technical

Specifications:

o Greater than 1 puCi/gm Dose Equivalent
-131

¢ Greater than 100/ E pCi /gm gross
activity

Intent and meaning of the EALs are
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU4 Recognition Category: SU4 Verbatim
Initiating Condition: RCS {eakage for 15 minutes Initiating Condition: RCS leakage for 15 minutes Verbatim
or longer. or longer.
Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1,2, 3,4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
{1)  RCS unidentified or pressure boundary (1)  RCS unidentified or pressure boundary Difference See Global Comment #9
leakage greater than (site-specific value) leakage greater than 10 gpm for 15
g ] for 15 minutes or longer. minutes or longer.
v | (2) RCSidentified leakage greater than (site- {2)  RCSidentified leakage greater than 25 gpm | Difference See Global Comment #9
specific value) for 15 minutes or longer. for 15 minutes or longer.
(3) Leakage from the RCS to a location outside | {3)  Leakage from the RCS greater than 150 Difference See Global Comment #9.

containment greater than 25 gpm for 15
minutes or longer.

gallons per day through ANY one steam
generator.

Intent and meaning of the EALs
are not altered.

Page 61




STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU5 Recognition Category: SU5 Verbatim
Initiating Condition: Automatic or manual (trip Initiating Condition: Automatic or manual trip Difference See Global Comment #4
[PWR] / scram [BWR]) fails to shutdown the fails to shutdown the reactor
reactor.
Operating Mode Applicability: Power Operation Operating Mode Applicability: 1, 2 Difference See Global Comment #6
(1) a. An automatic (trip [PWR}/ scram [BWR]) (1) a. An automatic trip did not shutdown the Difference See Global Comment #4
did not shutdown the reactor. reactor.
AND AND
b. A subsequent manual action taken at the b. A subsequent manual action taken at the Difference Changed “reactor control
reactor control consoles is successful in reactor control panels is successful in consoles” to “reactor control
shutting down the reactor. shutting down the reactor panels” to reflect STP terminology.
§ (2) a. A manual trip ([PWR] / scram [BWR]) did (2} a. A manual trip did not shutdown the Difference See Global Comment #4
not shutdown the reactor. reactor.
AND AND Difference Changed “reactor control
b. EITHER of the following: b. EITHER of the following: consoles” to “reactor control
1. A subsequent manual action taken at 1. A subsequent manual action taken at panels” to reflect STP terminology.
the reactor control consoles is successful the reactor control panels is successful
in shutting down the reactor. in shutting down the reactor.
OR OR
2. A subsequent automatic (trip [PWR] / 2. A subsequent automatic trip is Difference See Global Comment #4

scram [BWR]) is successful in shutting
down the reactor.

successful in shutting down the reactor.

Intent and mean of the IC and
EALs are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU6 Recognition Category: SU6 Verbatim
Initiating Condition: Loss of all onsite or offsite Initiating Condition: Loss of all onsite or offsite Verbatim
communications capabilities. communications capabilities.
Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1, 2, 3, 4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown '
(1)  Loss of ALL of the following Onsite (1)  Loss of ALL of the following Onsite Difference See Global Comment #8 and #9
communication methods: communication methods in Table S2.
(site-specific list of communications methods)
(2)  Loss of ALL of the following ORO {2)  Loss of ALL of the following Offsite Difference See Global Comment #8 and #9
communications methods: Response Organization communications
(site-specific list of communications methods) {ORO) methods in Table S2.
(3) Loss of ALL of the following NRC (3)  Loss of ALL of the following NRC Difference See Global Comment #8 and #9
communications methods: communications methods in Table S2.
{site-specific list of communications methods)
) Table S2: Communications Methods
: oo | g | | e
® Plant PA system X
® Plant Radios X
®  Plant telephone system X X X
®  Satellite phones X X
® Direct line from Control X X
Rooms to Bay City
® Microwave Lines to X X
Houston
®  Security radio to X
Matagorda County
® Dedicated Ring-down X
lines The intent and meaning of the
® ENSline X EALs are not altered
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SU7 Recognition Category: SU7 Verbatim
Initiating Condition: Failure to isolate Initiating Condition: Failure to isolate Difference See Global Comment #4
containment or loss of containment pressure containment or loss of containment pressure
control. [PWR] control.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1,2,3,4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
(1) a. Failure of containment to isolate when (1) a. Failure of containment to isolate when Verbatim
required by an actuation signal. required by an actuation signal.
AND AND
~ b. ALL required penetrations are not closed b. ALL required penetrations are not isolated | Difference The term “isolated” is
a within 15 minutes of the actuation signal. within 15 minutes of the actuation signal. synonymous with “closed” in
STPEGS Emergency Operating
Procedures implementation.
(2} a. Containment pressure greater than {(site- (2) a. Containment pressure greater than 9.5 Difference See Global Comment #9
specific pressure}. psig.
AND AND
b. Less than one full train of (site-specific b. No Containment Spray train is operating Difference Altered wording for clarification.

system or equipment) is operating per
design for 15 minutes or longer.

per design for 15 minutes or longer.

See Global Comment #9.

Intent and meaning of the EALs
are not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification

Recognition Category: SAl Recognition Category: SA1 Verbatim

Initiating Condition: Loss of all but one AC power | Initiating Condition: Loss of ALL but one AC Difference See Global Comment #12

source to emergency buses for 15 minutes or power source to emergency buses for 15 minutes

longer. or longer.

Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1, 2, 3, 4 Difference See Global Comment #6

Startup, Hot Standby, Hot Shutdown
— | (1) a. AC power capability to (site-specific (1) a. AC power capability to ALL three 4160V AC | Difference See Global Comment #9 and #12
ff, emergency buses) is reduced to a single ESF Buses is reduced to a single power

power source for 15 minutes or longer. source for 15 minutes or longer.
AND AND
b. Any additional single power source failure b. ANY additional single power source failure | Difference See Global Comment #12

will result in a loss of all AC power to
SAFETY SYSTEMS.

will result in a loss of ALL AC power to
SAFETY SYSTEMS.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SA2 Recognition Category: SA2 Verbatim
Initiating Condition: UNPLANNED loss of Control Initiating Condition: UNPLANNED loss of Control Verbatim
Room indications for 15 minutes or longer witha | Room indications for 15 minutes or longer with a
significant transient in progress. significant transient in progress.
Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1,2, 3,4 Differences | See Global Comment #6
Startup, Hot Standby, Hot Shutdown
(1) a. An UNPLANNED event results in the (1) a. An UNPLANNED event results in the Difference See Global Comment #8 and #9
inability to monitor one or more of the inability to monitor one or more of the
following parameters from within the following parameters in Table S1 from
Control Room for 15 minutes or longer. within the Control Room for 15 minutes or
longer.
IBWR parameter list] [PWR parameter list] Table S1: Plant Parameters Differences | See Global Comment #4
Reactor Power Reactor Power e Reactor Power
RPV Water Level RCS Level . RCS level
RPV Pressure RCS Pressure e RCS Pressure
Primary Containment In-Core/Core Exit Temperature :
Pressure e Core Exit Temperature
Suppression Pool Level Levels in at least (site-specific e Levels in at least two steam generators
>, number) steam generators o Steam Generator Auxiliary Feed Water Flow
[72) Suppression Pool Steam Generator Auxiliary or
Temperature Emergency Feed Water Flow
AND AND

b. ANY of the following transient events in

progress.

e Automatic or manual runback greater
than 25% thermal reactor power

¢ Electrical load rejection greater than
25% full electrical load

¢ Reactor scram [BWR] / trip [PWR]

e ECCS (Sl} actuation

e Thermal power oscillations greater than
10% [BWR]

b. ANY of the following transient events in

progress.

e Automatic or manual runback greater
than 25% thermal reactor power

e Electrical load rejection greater than
25% full electrical load

e Reactor trip

e ECCS (SI) actuation

Differences

See Global Comment #4

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SAS Recognition Category: SAS Verbatim
Initiating Condition: Automatic or manual (trip Initiating Condition: Automatic or manual trip Differences | See Global Comment #4
[PWR] / scram [BWRY]) fails to shutdown the fails to shutdown the reactor, and subsequent Changed “consoles” to “panels” to
reactor, and subsequent manual actions taken at | manual actions taken at the reactor control reflect STPEGS terminology.
the reactor control consoles are not successful in | panels are not successful in shutting down the
shutting down the reactor. reactor. _
" Operating Mode Applicability: Power Operation Operating Mode Applicability: 1, 2 Difference - | See Global Comment #6
f,t, (1) a. An automatic or manual (trip [PWR] / (1) a. An automatic or manual trip did not Difference See Global Comment #4
scram [BWR]) did not shutdown the shutdown the reactor.
reactor.
AND AND
b. Manual actions taken at the reactor b. Manual actions taken at the reactor Difference Changed “consoles” to “panels” to

control consoles are not successful in
shutting down the reactor.

control panels are not successful in
shutting down the reactor.

reflect STP terminology.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SAS Recognition Category: SA9 Verbatim
Initiating Condition: Hazardous event affecting a Initiating Condition: Hazardous event affectinga | Verbatim
SAFETY SYSTEM needed for the current operating | SAFETY SYSTEM needed for the current operating
mode. mode.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1, 2,3, 4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
{1) a. The occurrence of ANY of the following (1) a. The occurrence of ANY of the following
hazardous events: hazardous events listed in Table S3:
e Seismic event (earthquake) Differences | See Global Comment #8, #9 and
. Table S3: Hazardous Events
¢ Internal or external flooding event — #12
) ) . e  Seismic event (earthquake)
* High winds or tornado strike » Internal or external flooding event
e FIRE e High winds or tornado strike
e EXPLOSION * FIRE
e (site-specific hazards) ° EXPL_OS'ON i i
ith similar h d e  Predicted or actual breach of Main Cooling
2 * Other events with similar hazar Reservoir retaining dike along North Wall.
&5 characteristics as determined by the e  Other events with similar hazard

Shift Manager

AND
b. EITHER of the following:

1. Event damage has caused indications of
degraded performance in at least one
train of a SAFETY SYSTEM needed for the
current operating mode.

OR

2. The event has caused VISIBLE DAMAGE
to a SAFETY SYSTEM component or
structure needed for the current
operating mode.

characteristics as determined by the Shift
Manager

AND
b. EITHER of the following:

1. Event damage has caused indications of
degraded performance in at least one
train of a SAFETY SYSTEM needed for the
current operating mode.

OR

2. The event has caused VISIBLE DAMAGE
to a SAFETY SYSTEM component or
structure needed for the current
operating mode.

Verbatim

Verbatim

Intent and meaning of the EAL is

not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SS1 Recognition Category: SS1 Verbatim
Initiating Condition: Loss of all offsite and all Initiating Condition: Loss of ALL offsite and ALL Difference See Global Comment #12
onsite AC power to emergency buses for 15 onsite AC power to emergency buses for 15
minutes or longer. minutes or longer.
7 Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1,2, 3, 4 Difference See Global Comment #6
v | Startup, Hot Standby, Hot Shutdown

(1) Loss of ALL offsite and ALL onsite AC power
to (site-specific emergency buses) for 15
minutes or longer.

(1)  Loss of ALL offsite and ALL onsite AC power
to ALL three 4160V AC ESF Buses for 15
minutes or longer.

Differences

See Global Comment #9 and #12

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SS5 Recognition Category: SS5 Verbatim
Initiating Condition: Inability to shutdown the Initiating Condition: Inability to shutdown the Difference See Global Comment #4
reactor causing a challenge to {core cooling reactor causing a challenge to core cooling or RCS
[PWR] / RPV water level [BWR]) or RCS heat heat removal.
removal.
Operating Mode Applicability: Power Operation Operating Mode Applicability: 1, 2 Difference See Global Comment #6
(1) a. An automatic or manual (trip [PWR]/ (1)} a. An automatic or manual trip did not Difference See Global Comment #4
scram [BWR]) did not shutdown the shutdown the reactor.
reactor.
AND AND
b. All manual actions to shutdown the reactor b. ALL manual actions to shutdown the Difference See Global Comment #12
u have been unsuccessful. reactor have been unsuccessful.
n

AND
¢. EITHER of the following conditions exist:
e (Site-specific indication of an inability to
adequately remove heat from the core)
o {Site-specific indication of an inability to
adequately remove heat from the RCS)

AND

¢. EITHER of the following conditions exist:
¢ Core Cooling — Red entry condition met
e Heat Sink- Red entry condition met

Differences

See Global Comment #9

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: SS8 Recognition Category: SS8 Verbatim
Initiating Condition: Loss of all Vital DC power for | Initiating Condition: Loss of ALL Vital DC power Difference See Global Comment #12
15 minutes or longer. for 15 minutes or longer.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1,2,3,4 Difference See Global Comment #6
]
2 Startup, Hot Standby, Hot Shutdown
(1) Indicated voltage is less than (site-specific | {1) Indicated voltage is less than 105.5 VDC on | Difference See Global Comment #9

bus voltage value) on ALL (site-specific
Vital DC busses) for 15 minutes or longer.

ALL Class 1E 125 VDC battery buses for 15
minutes or longer.

Intent and meaning of the EAL is
not altered.
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STPEGS EAL DEVIATION/DIFFERENCE/JUSTIFICATION MATRIX

RC NEI 99-01 Rev. 6 South Texas Project Change Justification
Recognition Category: 5G1 Recognition Category: SG1 Verbatim
Initiating Condition: Prolonged loss of all offsite Initiating Condition: Prolonged loss of ALL offsite | Difference See Global Comment #12
and all onsite AC power to emergency buses. and ALL onsite AC power to emergency buses.
Operating Mode Applicability: Power Operation, Operating Mode Applicability: 1, 2, 3, 4 Difference See Global Comment #6
Startup, Hot Standby, Hot Shutdown
(1) a. Loss of ALL offsite and ALL onsite AC power | (1) a. Loss of ALL offsite and ALL onsite AC power | Difference See Global Comment #9 and #12
- to (site-specific emergency buses). to ALL three 4160V AC ESF Buses
A AND AND
b. EITHER of the following: b. EITHER of the following:
¢ Restoration of at least one AC » Restoration of at least one 4160V AC ESF | Difference See Global Comment #9
emergency bus in less than (site-specific bus in less than 4 hours is not likely.
hours) is not likely.
o (Site-specific indication of an inability to e Core Cooling — Red entry condition met | Difference See Global Comment #9

adequately remove heat from the core)

Intent and meaning of EAL is not
altered.
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Recognition Category: SG8 Recognition Category: SG8 Verbatim

Initiating Condition: Loss of all AC and Vital DC Initiating Condition: Loss of ALL AC and Vital DC Difference See Global Comment #12

power sources for 15 minutes or longer. power sources for 15 minutes or longer.

Operating Mode Applicability: Power Operation, | Operating Mode Applicability: 1, 2, 3, 4 Difference See Global Comment #6

Startup, Hot Standby, Hot Shutdown
© (1) a. Loss of ALL offsite and ALL onsite AC power | (1) a. Loss of ALL offsite and ALL onsite AC power | Difference See Global Comment #9 and #12
8 to (site-specific emergency buses) for 15 to ALL three 4160 V AC ESF buses for 15

minutes or longer. minutes or longer
AND AND
b. Indicated voltage is less than {site-specific b. Indicated voltage is less than 105.5 VDC on | Difference See Global Comment #9

bus voltage value) on ALL (site-specific
Vital DC busses) for 15 minutes or longer.

ALL Class 1E 125 VDC battery buses for 15
minutes or longer.

Intent and meaning of EAL is not
altered.
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AC....... Alternating Current AC....... Alternating Current Verbatim
AOQP.....Abnormal Operating Procedure AOP.....Abnormal Operating Procedure Verbatim
APRM...Average Power Range Meter Deleted Not Applicable
ATWS...Anticipated Transient Without Scram ATWS...Anticipated Transient Without Scram Verbatim
B&W....Babcock and Wilcox Deleted Not Applicable
BIIT......Boron Injection Initiating Temperature Deleted Not Applicable
BWR....Boiling Water Reactor Deleted Not Applicable

2 CDE......Committed Dose Equivalent CDE......Committed Dose Equivalent Verbatim

o) CFR......Code of Federal Regulations CFR......Code of Federal Regulations Verbatim

E CTMT/CNMT...Containment CTMT/CNMT...Containment Verbatim

E CSF......Critical Safety Function CSF......Critical Safety Function Verbatim

g CSFST...Critical Safety Function Status Tree CSFST...Critical Safety Function Status Tree Verbatim

3 DBA......Design Basis Accident DBA......Design Basis Accident Verbatim

fa) DC........Direct Current DC........ Direct Current Verbatim

<Zt EAL.......Emergency Action Level EAL.....Emergency Action Level Verbatim

2] ECCS....Emergency Core Cooling System ECCS....Emergency Core Cooling System Verbatim

E ECL.......Emergency Classification Level ECL....... Emergency Classification Leve! Verbatim

5 EOF......Emergency Operations Facility EOF.....Emergency Operations Facility Verbatim

E:, EOP.....Emergency Operating Procedure EOP.....Emergency Operating Procedure Verbatim

T EPA......Environmental Protection Agency EPA.....Environmental Protection Agency Verbatim

< EPG.....Emergency Procedure Guideline EPG.....Emergency Procedure Guideline Verbatim

E EPIP.....Emergency Planning Implementing Procedure Deleted Not Applicable

E EPR......Evolutionary Power Reactor Deleted Not Applicable

s EPRI.....Electric Power Research Institute Deleted Not Applicable

< ERG.....Emergency Response Guideline ERG.....Emergency Response Guideline Verbatim
FEMA...Federal Emergency Management Agency FEMA...Federal Emergency Management Agency Verbatim
FSAR....Final Safety Analysis Report FSAR....Final Safety Analysis Report Verbatim
GE........ General Emergency GE........ General Emergency Verbatim
HCTL....Heat Capacity Temperature Limit Deleted Not Applicable
HPCI.....High Pressure Coolant Injection Deleted Not Applicable
HSI........ Human System Interface Deleted Not Applicable
[ SR Initiating Condition IC..........Initiating Condition Verbatim
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ID.........Inside Diameter ID......... Inside Diameter Verbatim
IPEEE...Individual Plant Examination of External Events Deleted Not Applicable
(Generic Letter 88-20)
ISFSI....Independent Spent Fuel Storage Installation ISFSI....Independent Spent Fuel Storage Installation Verbatim
Keff.....Effective Neutron Multiplication Factor Keff.....Effective Neutron Multiplication Factor Verbatim
LCO.....Limited Condition of Operation LCO.....Limited Condition of Operation Verbatim
LOCA...Loss of Coolant Accident LOCA...Loss of Coolant Accident Verbatim
i MCR....Main Control Room Verbatim
2 MSIV...Main Steam Isolation Valve MSIV...Main Steam Isolation Valve Verbatim
8 MSL.....Main Stem Line MSL.....Main Stem Line Verbatim
; mR, mRem, mrem, mREM....milli-Roentgen Equivalent mR, mRem, mrem, mREM....milli-Roentgen Equivalent Verbatim
g Man Man
g MW.....Megawatt MW.....Megawatt Verbatim
< NEI.......Nuclear Energy Institute NEl....... Nuclear Energy Institute Verbatim
g NPP......Nuclear Power Plant NPP.....Nuclear Power Plant Verbatim
g NRC.....Nuclear Regulatory Agency NRC.....Nuclear Regulatory Agency Verbatim
p NSSS....Nuclear Steam Supply System NSSS....Nuclear Steam Supply System Verbatim
5 NORAD...North American Aerospace Defense Command | NORAD...North American Aerospace Defense Command } Verbatim
8 (NO)UE...(Notification of) Unusual Event UE........ Unusual Event Difference | STP uses UE
2 NUMARC....Nuclear Management and Resources Council | NUMARC....Nuclear Management and Resources Verbatim
1 Council
: OBE.....Operating Basis Earthquake OBE.....Operating Basis Earthquake Verbatim
g OCA.....Owner Controlled Area OCA.....Owner Controlled Area Verbatim
w ODCM/ODAM....Offsite Dose Calculation (Assessment) ODCM...Offsite Dose Calculation Manual Difference | STP uses ODCM
& Manual
ORO.....Offsite Response Organization ORO.....Offsite Response Organization Verbatim
PA......... Protected Area PA....... Protected Area Verbatim
PACS....Priority Information and Control System Deleted Not Applicable
PAG......Protective Action Guideline PAG......Protective Action Guideline
PICS.....Process Information and Control System Deleted Not Applicable
PRA/PSA...Probabilistic Risk Assessment/Probabilistic PRA/PSA...Probabilistic Risk Assessment/Probabilistic Verbatim
Safety Assessment Safety Assessment
PWR....Pressurized Water Reactor PWR....Pressurized Water Reactor Verbatim
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PS......... Protection System Deleted Not Applicable
PSIG....Pounds per Square Inch PSIG....Pounds per Square Inch Verbatim
2 S Roentgen R..........Roentgen Verbatim

" RCC....Reactor Control Console Deleted Not Applicable
2 RCIC...Reactor Core Isolation Cooling Deleted Not Applicable
8 RCS.....Reactor Coolant System RCS.....Reactor Coolant System Verbatim
g Rem, rem, REM...Roentgen Equivalent Man Rem, rem, REM...Roentgen Equivalent Man Verbatim
é RETS....Radiological Effluent Technical Specifications Deleted Not Applicable
g RPS......Reactor Protection System RPS......Reactor Protection System Verbatim
< RPV......Reactor Pressure Vessel RPV......Reactor Pressure Vesse) Verbatim
2 RVLIS...Reactor Vessel Level Instrumentation System RVWL...Reactor Vessel Water Level Difference | STP uses RVWL
: RWCU...Reactor Water Cleanup Deleted Not Applicable
b= SAR......Safety Analysis Report SAR.......Safety Analysis Report Verbatim
E SAS........ Safety Automation System Deleted Not Applicable
8 SBO.......Station Blackout Deleted Not Applicable
2 SCBA.....Self-Contained Breathing Apparatus SCBA.....Self-Contained Breathing Apparatus Verbatim
I SG.......... Steam Generator ] R Steam Generator Verbatim
: Sl...........5afety Injection Sl Safety Injection Verbatim
'g SICS......Safety Information Control System Deleted Not Applicable
W SPDS.....Safety Parameter Display System SPDS.....Safety Parameter Display System Verbatim
& SRO.......Senior Reactor Operator Deleted Not Applicable
TEDE.....Total Effective Dose Equivalent TEDE.....Total Effective Dose Equivalent Verbatim
TOAF.....Top of Active Fuel TOAF.....Top of Active Fuel Verbatim
TSC........ Technical Support System TSC........Technical Support System Verbatim
WOG..... Westinghouse Owners Group WOG.....Westinghouse Owners Group Verbatim
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Alert: Events are in progress or have occurred which involve ALERT: Events are in progress or have occurred which involve | Difference | See Global Comment
an actual or potential substantial degradation of the fevel of an actual or potential substantial degradation of the level of H2
safety of the plant or a security event that involves probable safety of the plant or a security event that involves probable
life threatening risk to site personnel or damage to site life threatening risk to site personnel or damage to site
equipment because of HOSTILE ACTION. Any releases are equipment because of HOSTILE ACTION. Any releases are
expected to be limited to small fractions of the EPA PAG expected to be limited to small fractions of the EPA PAG
exposure levels. exposure levels.

General Emergency: Events are in progress or have occurred GENERAL EMERGENCY: Events are in progress or have Difference | See Global Comment
which involve actual or IMMINENT substantial core occurred which involve actual or IMMINENT substantial core #2
degradation or melting with potential for loss of containment | degradation or melting with potential for loss of containment
integrity or HOSTILE ACTION that results in an actual loss of integrity or HOSTILE ACTION that results in an actual loss of
2 physical control of the facility. Releases can be reasonably physical control of the facility. Releases can be reasonably
o expected to exceed EPA PAG exposure levels offsite for more expected to exceed EPA PAG exposure levels offsite for more
= than the immediate site area. than the immediate site area.
% Notification of Unusual Event: Events are in progress or have UNUSUAL EVENT: Events are in progress or have occurred Difference | See Global Comment
g occurred which indicate a potential degradation of the level of | which indicate a potential degradation of the level of safety #2
' safety of the plant or indicate a security threat to facility of the plant or indicate a security threat to facility protection
2 protection has been initiated. No releases of radioactive has been initiated. No releases of radioactive material
B material requiring offsite response or monitoring are expected | requiring offsite response or monitoring are expected unless
E unless further degradation of safety systems occurs. further degradation of safety systems occurs.
& Site Area Emergency: Events are in progress or have occurred | SITE AREA EMERGENCY: Events are in progress or have Difference | See Global Comment
< which involve actual or likely major failures of plant functions | occurred which involve actual or likely major failures of plant #2
needed for protection of the public or HOSTILE ACTION that functions needed for protection of the public or HOSTILE
results in intentional damage or malicious acts; 1) toward site | ACTION that results in intentional damage or malicious acts;
personnel or equipment that could lead to the likely failure of | 1) toward site personnel or equipment that could lead to the
or; 2) that prevent effective access to, equipment needed for likely failure of or; 2) that prevent effective access to,
the protection of the public. Any releases are not expected to | equipment needed for the protection of the public. Any
result in exposure levels which exceed EPA PAG exposure releases are not expected to result in exposure levels which
levels beyond the site boundary. exceed EPA PAG exposure levels beyond the site boundary.
Emergency Action Level (EAL): A pre-determined, site-specific, | EMERGENCY ACTION LEVEL (EAL): A pre-determined, site- Difference | See Global Comment

observable threshold for an Initiating Condition that, when
met or exceeded, places the plant in a given emergency
classification level.

specific, observable threshold for an Initiating Condition that,
when met or exceeded, places the plant in a given
emergency classification level.

#2
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Emergency Classification Level (ECL): One of a set of names or | EMERGENCY CLASSIFICATION LEVEL (ECL): One of a set of Difference | See Global Comment
titles established by the US Nuclear Regulatory Commission names or titles established by the US Nuclear Regulatory #2
(NRC) for grouping off-normal events or conditions according Commission {NRC) for grouping off-normal events or
to (1) potential or actual effects or consequences, and (2) conditions according to (1) potential or actual effects or
resulting onsite and offsite response actions. The emergency consequences, and (2) resulting onsite and offsite response
classification levels, in ascending order of severity, are: actions. The emergency classification levels, in ascending
e  UNUSUAL EVENT (UE) order of severity, are:
e ALERT e  UNUSUAL EVENT (UE)
e SITE AREA EMERGENCY (SAE) e ALERT
e GENERAL EMERGENCY (GE) e SITE AREA EMERGENCY (SAE)
»  GENERAL EMERGENCY (GE)
Fission Product Barrier Threshold: A pre-determined, site- FISSION PRODUCT BARRIER THRESHOLD: A pre-determined, Difference See Global Comment
%) specific, observable threshold indicating the loss or potential site-specific, observable threshold indicating the loss or #2
% loss of a fission product barrier. potential loss of a fission product barrier.
= Initiating Condition (iC): An event or condition that aligns with | INITIATING CONDITION (IC): An event or condition that aligns | Difference | See Global Comment
= the definition of one of the four emergency classification with the definition of one of the four emergency #2
t levels by virtue of the potential or actual effects or classification levels by virtue of the potential or actual effects
Q. consequences. or consequences.
[24] CONFINEMENT BOUNDARY: (Insert a site-specific definition CONFINEMENT BOUNDARY: The barrier(s) between spent Difference | Removed developer
x for this term.) Developer Note — The barrier(s) between spent | fuel and the environment once the spent fuel is processed notes.
% fuel and the environment once the spent fuel is processed for | for dry storage.
o dry storage.
% CONTAINMENT CLOSURE: {Insert a site-specific definition for CONTAINMENT CLOSURE: The procedurally defined Difference | Removed developer
this term.) Developer Note — The procedurally defined conditions or actions taken to secure containment and its notes.
conditions or actions taken to secure containment (primary or | associated structures, systems, and components as a
secondary for BWR) and its associated structures, systems, functional barrier to fission product release under shutdown
and components as a functional barrier to fission product conditions.
release under shutdown conditions.
CREDIBLE SECURITY THREAT: Information received from a Difference | Added definition.

source determined to be reliable (e.g., law enforcement,
government agency, etc.) or has been verified to be true or
considered credible when: (1) Physical evidence supporting
the threat exists, (2) Information independent from the
actual threat message exists that supports the threat, or (3} A
specific known group or organization claims responsibility for
the threat.

Term is defined in
Security Plan.
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EXPLOSION: A rapid, violent and catastrophic failure of a piece | EXPLOSION: A rapid, violent and catastrophic failure of a Verbatim
of equipment due to combustion, chemical reaction or piece of equipment due to combustion, chemical reaction or
overpressurization. A release of steam (from high energy lines | overpressurization. A release of steam (from high energy
or components) or an electrical component failure (caused by | lines or components) or an electrical component failure
short circuits, grounding, arcing, etc.) should not automatically | {caused by short circuits, grounding, arcing, etc.) should not
be considered an explosion. Such events may require a post- automatically be considered an explosion. Such events may
event inspection to determine if the attributes of an explosion | require a post-event inspection to determine if the attributes
are present. of an explosion are present.
FACILITY: The area and buildings within the PROTECTED AREA | Difference | Added definition.
and the switchyard. Term is defined in
Security Plan
FAULTED: The term applied to a steam generator that has a FAULTED: The term applied to a steam generator that has a Difference | Removed developer
steam leak on the secondary side of sufficient size to cause an | steam leak on the secondary side of sufficient size to cause notes.
» uncontrolled drop in steam generator pressure or the steam an uncontrolled drop in steam generator pressure or the
Z generator to become completely depressurized. Developer steam generator to become completely depressurized.
g Note — This term is applicable to PWRs only.
= FIRE: Combustion characterized by heat and light. Sources of FIRE: Combustion characterized by heat and light. Sources of | Verbatim
E smoke such as slipping drive belts or overheated electrical smoke such as slipping drive belts or overheated electrical
(o] equipment do not constitute FIRES. Observation of flame is equipment do not constitute FIRES. Observation of flame is
,_.2, preferred but is NOT required if large quantities of smoke and | preferred but is NOT required if large quantities of smoke
x heat are observed. and heat are observed.
g HATCH MONITOR: Temporary monitor installed when Difference | Added definition.
i Containment High Range Radiation Monitors RT-8050 and Monitor used in EALs.
o RT-8051 are out of service.
< HOSTAGE: A person(s) held as leverage against the station to HOSTAGE: A person(s) held as leverage against the stationto { Verbatim
ensure that demands will be met by the station. ensure that demands will be met by the station.
HOSTILE ACTION: An act toward a NPP or its personnel that HOSTILE ACTION: An act toward a NPP or its personnel that Verbatim

includes the use of violent force to destroy equipment, take
HOSTAGES, and/or intimidate the licensee to achieve an end.
This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to
deliver destructive force. Other acts that satisfy the overall
intent may be included. HOSTILE ACTION should not be
construed to include acts of civil disobedience or felonious
acts that are not part of a concerted attack on the NPP. Non-
terrorism-based EALs should be used to address such activities
(i.e., this may include violent acts between individuals in the
owner controlled area).

includes the use of violent force to destroy equipment, take
HOSTAGES, and/or intimidate the licensee to achieve an end.
This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to
deliver destructive force. Other acts that satisfy the overall
intent may be included. HOSTILE ACTION should not be
construed to include acts of civil disobedience or felonious
acts that are not part of a concerted attack on the NPP. Non-
terrorism-based EALs should be used to address such
activities (i.e., this may include violent acts between
individuals in the owner controlled area).
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HOSTILE FORCE: One or more individuals who are engaged in HOSTILE FORCE: One or more individuals who are engaged in | Verbatim
a determined assault, overtly or by stealth and deception, a determined assault, overtly or by stealth and deception,
equipped with suitable weapons capable of killing, maiming, equipped with suitable weapons capable of killing, maiming,
or causing destruction. or causing destruction.
IMMINENT: The trajectory of events or conditions is such that | IMMINENT: The trajectory of events or conditions is such Verbatim
an EAL will be met within a relatively short period of time that an EAL will be met within a relatively short period of
regardless of mitigation or corrective actions. time regardless of mitigation or corrective actions.
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A | Verbatim
complex that is designed and constructed for the interim complex that is designed and constructed for the interim
storage of spent nuclear fuel and other radioactive materials storage of spent nuclear fuel and other radioactive materials
associated with spent fuel storage. associated with spent fuel storage.
NORMAL LEVELS: As applied to radiological IC/EALs, the NORMAL LEVELS: As applied to radiological IC/EALs, the Verbatim
highest reading in the past twenty-four hours excluding the highest reading in the past twenty-four hours excluding the
2 current peak value. current peak value.
o OWNER CONTROLLED AREA: {Insert a site-specific definition OWNER CONTROLLED AREA: The area surrounding the Difference | Site-specific
= for this term.) Developer Note — This term is typically taken to | PROTECTED AREA where STP Nuclear Operating Company definition consistent
E mean the site property owned by, or otherwise under the (STPNOC) reserves the right to restrict access, search with the Security Plan
g control of, the licensee. In some cases, it may be appropriate personnel, and vehicles. used.
1 for a licensee to define a smaller area with a perimeter closer
: to the plant Protected Area perimeter (e.g., a site with a large
o OCA where some portions of the boundary may be a
E significant distance from the Protected Area). In these cases,
a developers should consider using the boundary defined by the
& Restricted or Secured Owner Controlled Area (ROCA/SOCA).
The area and boundary selected for scheme use must be
consistent with the description of the same area and
boundary contained in the Security Plan.
PROJECTILE: An object directed toward a NPP that could cause | PROJECTILE: An object directed toward a NPP that could Verbatim
concern for its continued operability, reliability, or personnel cause concern for its continued operability, reliability, or
safety. personnel safety.
PROTECTED AREA: (Insert a site-specific definition for this PROTECTED AREA: The area under continuous access Difference Definition from
term.) Developer Note — This term is typically taken to mean monitoring and control, and armed protection as described developer notes
the area under continuous access monitoring and control, and | in the site Security Plan. used.
armed protection as described in the site Security Plan.
PROTECTIVE ACTION GUIDES (PAG): Environmental Difference | Added definition.

Protection Agency (EPA) guides for protective actions to
safeguard against radiation exposure from nuclear incidents.

Used in EALS.
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REFUELING PATHWAY: (Insert a site-specific definition for this | REFUELING PATHWAY: Includes all the cavities, tubes, canals | Difference Definition from
term.) Developer Note — This description should include ali and pools through which irradiated fuel may be moved, but developer notes
the cavities, tubes, canals and pools through which irradiated | not including the reactor vessel. used.
fuel may be moved, but not including the reactor vessel.

RUPTURE(D): The condition of a steam generator in which RUPTURE(D): The condition of a steam generator in which Difference | Removed developer
primary-to-secondary leakage is of sufficient magnitude to primary-to-secondary leakage is of sufficient magnitude to notes.
require a safety injection. Developer Note — This term is require a safety injection.
applicable to PWRs only.
SAFETY SYSTEM: A system required for safe plant operation, SAFETY SYSTEM: A system required for safe plant operation, Difference | Removed developer
cooling down the plant and/or placing it in the cold shutdown | cooling down the plant and/or placing it in the cold notes.
condition, including the ECCS. These are typically systems shutdown condition, including the ECCS. These are typically
classified as safety-related. Developer Note — This term may systems classified as safety-related. Developer Note — This
‘£ be modified to include the attributes of “safety-related” in term may be modified to include the attributes of “safety-
o accordance with 10 CFR 50.2 or other site-specific related” in accordance with 10 CFR 50.2 or other site-specific
= terminology, if desired. terminology, if desired.
% SECURITY CONDITION: Any Security Event as listed in the SECURITY CONDITION: Any Security Event as listed in the Verbatim
E approved security contingency plan that constitutes a approved security contingency plan that constitutes a
1 threat/compromise to site security, threat/risk to site threat/compromise to site security, threat/risk to site
o personnel, or a potential degradation to the level of safety of personnel, or a potential degradation to the level of safety of
>5< the plant. A SECURITY CONDITION does not involve a HOSTILE | the plant. A SECURITY CONDITION does not involve a
E ACTION. HOSTILE ACTION.,
& SECURITY EVENT: Any incident representing an attempted, Difference | Added definition.
< threatened, of actual breach of the security system of Term in defined in
reduction of the operational effectiveness of that system. A Security Plan.
security event can result in either a SECURITY CONDITION or
HOSTILE ACTION.
SITE BOUNDARY: The edge of the plant property whose Difference | Added definition.
access may be controlled by STPEGS. This boundary is Used as site-specific
congruent with the Exclusion Area Boundary for the purpose dose receptor point
of offsite dose assessment. in EALs.
THYROID CDE: The dose equivalent to the thyroid from an Difference | Added definition
intake of radioactive material by an individual during the 50- from 10 CFR 20.1003.
year period following the intake.
UNISOLABLE: An open or breached system line that cannot be | UNISOLABLE: An open or breached system line that cannot Verbatim

isolated, remotely or locally.

be isolated, remotely or locally.
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APPENDIX B - DEFINITIONS

UNPLANNED: A parameter change or an event that is not 1)
the result of an intended evolution or 2) an expected plant
response to a transient. The cause of the parameter change or
event may be known or unknown.

UNPLANNED: A parameter change or an event that is not 1)
the result of an intended evolution or 2} an expected plant
response to a transient. The cause of the parameter change
or event may be known or unknown.

Verbatim

VALID: An indication, report or condition is considered to be
VALID when it is verified through appropriate means such
that there is no doubt regarding the indicator’s operability,
the condition’s existence, or the report’s accuracy. This may
be accomplished through an instrument channel check,
response on related or redundant indicators, or direct
observation by plant personnel. The verification methods
should be completed in a manner the supports timely
emergency declaration.

Difference

Added definition per
NEI text in Section
5.1.

VISIBLE DAMAGE: Damage to a component or structure that is
readily observable without measurements, testing, or analysis.
The visual impact of the damage is sufficient to cause concern
regarding the operability or reliability of the affected
component or structure.

VISIBLE DAMAGE: Damage to a component or structure that
is readily observable without measurements, testing, or
analysis. The visual impact of the damage is sufficient to
cause concern regarding the operability or reliability of the
affected component or structure.

Verbatim
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ENERC@N

CALCULATION COVER SHEET

CALC. NO.STPNOCO013-CALC-002

REV. 1
ritone - — By pepia .
PAGE NO. 10f49
Title: | Radiological Release Thresholds for Emergency Client: South Texas Project
Action Levels
Project: STPNOCO013
Item Cover Sheet Items Yes No
1 Does this calculation contain any open assumptions that require contfirmation? (If YES, Identify
the assumptions) v
2 Does this calculation serve as an “Alternate Calculation™? (If YES, Identify the design veritied
Calculation.) Design Verified Calculation No. v
3 Does this calculation Supersede an existing Calculation? (If YES, identity the superseded
Calculation.) Superseded Calculation No. v

Scope of Revision: Incorporate decay time of one hour from shutdown as well as migration into Attachment 1. Change

statement of no decay in the STAMPEDE runs.

Revision Impact on Results: Values calculated in Attachment 1 decreased and have become the limiting values.

Study-Calculation

Final-Calculation

L]

L]

Safety-Related

Non-Safety Related l:l

(Print Name and Sign)

Originator: Caleb Trainor A /,/ T Date: 3/21/2014
’ i ;,’«5}.?’ o e
Design Verifier: Chad Cmmel /7/) / Date:  3/21/14
/
Approver: Date:  3/21/14

. . g\\ pasas Vigne
Marvin Motris




' CALC. NO. STPNOCO013-CALC-002
Rk ENERCON CALCULATION
g0 £ 7
zﬁ Exceltence-—£o oy project feery ey REVISION STATUS SHEET REV. !
PAGE NO. 2 of 49
CALCULATION REVISION STATUS
REVISION DATE DESCRIPTION
0 03/03/2014 Initial Issue
1 3/21/2014 Resolve inconsistency in decay times for the two calculations
PAGE REVISION STATUS
PAGE NO. REVISION PAGE NO. REVISION
1-11 1
ATTACHMENT REVISION STATUS
ATTACHMENT NO. PAGENO.  REVISION NO. ATTACHMENT NO. PAGE NO. REVISION NO.
1 12-24 1
2 25-31 1
3 32-49 1




CALC. NO. STPNOCO013-CALC-002
S E N E R C @ N CALCULATION
0 DESIGN VERIFICATION REV. 1
A e CHECKLIST
PAGE NO. 3 0f49
Ttem CHECKLIST ITEMS Yes No N/A
1 Design Inputs - Were the design inputs correctly selected, referenced (latest v
revision), consistent with the design basis and incorporated in the calculation?
2 Assumptions — Were the assumptions reasonable and adequately described, v
justified and/or verified, and documented?
3 Quality Assurance — Were the appropriate QA classitication and requirements v
assigned to the calculation?
4 Codes, Standard and Regulatory Requirements — Were the applicable codes,
standards and regulatory requirements, including issue and addenda, properly v
identified and their requirements satisfied?
5 Construction and Operating Experience — Have applicable construction and v
operating experience been considered?
6 Interfaces — Have the design interface requirements been satisfied, including v
interactions with other calculations?
7 Methods — Was the calculation methodology approprlate and properly applied to v
- satisfy the calculation objective?-
8 Design Outputs — Was the conclusion of the calculation clearly stated, did it
correspond directly with the objectives and are the results reasonable compared to v
the inputs?
9 Radiation Exposure — Has the calculation properly considered radiation exposure v
to the public and plant personnel? ,
10 Acceptance Criteria — Are the acceptance criteria incorporated in the calculation
sutficient to allow verification that the design requirements have been v
satisfactorily accomplished?
11 Computer Software — Is a computer program or software used, and if so, are the v
requirements of CSP 3.02 met?
COMMENTS:
None
(Print/!\’nme and Sign)
Design Verifier:  Chad Cramer P4 /{l - Date:  321/14
Others: Date:




CALC. NO. STPNOC013-CALC-002

, CALCULATION
Fa E N E R C @ N DESIGN VERIFICATION REV. 1

Fap—Eery piject, B PLAN AND SUMMARY SHEET
' PAGENO. 4o0f49

Calculation Design Verification Plan:

Calculation shall be verified by comparing the documented input with the references and checking the validity of the references
for the intended use. As necessary, assumptions shall be evaluated and verified to determine if they are based on sound
engineering principles and practices. Verify the applicable methodology, inputs, results, and conclusions.

(Print Name and Sign for Approval — mark “N/A” if not required)

- Nt P - | pate 3121714
Marvin Morris W\""M"" Powsrs .

Calculation Design Verification Summary:

Design inputs, assumptions, methodology, results and conclusnons were evaluated/verified and found to be acceptable. All
comments have been incorporated.

Based On The Above Summary, The Calculation Is Determined To Be Acceptable.

(Print Name and Sign)

Design Verifier:  Chad Cramer %/ Date:  3/21/14

Others: _ Date:
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1.0 OBJECTIVE/SCOPE

The purpose of this calculation is to determine the Emergency Action Level (EAL) threshold values
of a radiological release from the Unit Vent or Main Steam Lines for an Unusual Event, Alert, Site
Area Emergency, or General Emergency. The calculated threshold values are to be included in the
STP EAL Technical Basis document, which implements the new NEI 99-01, Revision 6, Emergency
Action Level Scheme and will be submitted to the NRC for approval. Upon NRC approval, the values
will be used in OERPO1-ZV-INOI1, Revision 10, Emergency Classification.

Both a hand calculation and the South Texas Assessment Model Projecting Emergency Dose
Evaluation (STAMPEDE) software program were used to generate the results. The hand calculation
is included as Attachment 1.

Revision 1 of this calculation incorporated decay for a release taking place one hour after reactor
shutdown. This was done to create continuity between the two methodologies present.

2.0 SUMMARY OF RESULTS

The results of the calculations for the radiation monitors specified in the STP EAL Basis Document
and are listed in Table 2.1, below.

Table 2.1: Summary of Calculation Results

Emergency Action RT-8010B, Unit Vent  RT-8046 through 8049,
Level ' (nCi/sec) Main Steam Lines rC
' (uCilec)

Unusual Event

AMP] OE+08.
" *STAMPEDE was not used fo determine the threshold for RUT. Reference 5.10 indicates that the ODCM
methodology should be used to determine the threshold value.

This calculation will be used to establish the threshold values for abnormal radiation based
emergencies in the STP EAL Technical Basis document. _ (
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3.0

METHOD OF ANALYSIS

Previously, STAMPEDE was used to calculate the Emergency Action Level threshold values for
effluent releases. A hand calculation will verify the STAMPEDE calculations. The hand calculation is
described in Attachment 1 of this document STAMPEDE conforms to the requirements of STP
Procedure 0PGP07-ZA-0014, Software Quality Assurance Program. STAMPEDE was run at STP on

an STP computer and under the supervision of an ENERCON employee with access to the STP site as
a critical worker.

4.0 INPUTS
4.1 Per NEI 99-01, Revision 6, Initiating condition AU1, EAL 1, the Notice of Unusual Event
initiating condition is a release of gaseous or liquid radioactivity greater than two times the ODCM
limit for sixty minutes or longer (Reference 5.10).
4.2 The ODCM offsite dose limit is exceeded if the Xe-133 release concentration exceeds 7.41E-04
uCi/ce (Reference 5.6).
4.3 The Unit Vent flow rate is 9.4E+07 cc/sec (Reference 5.1).
44 The main steam line pressure and PORV choke flow rate are 1285 psig and 1.05E+06 Ibm/hr,
respectively (Reference 5.2). .
4.5  The specific volume of saturated steam at 1285 psig is 0.338 ft*’/lbm (Reference 5.3). -
4.6  The release concentration is varied to find the release concentration which correlates to each _
emergency action level. Emergency action levels are taken from NEI 99-01, Revision 6 (Reference
5.10) for initiating conditions AA1, AS1 and AG1. EAL 1 is the EAL of interest in each initiating
condition: The doses at the Site Boundary that correlate to the threshold concentrations are listed
in Table 4.1.
Table 4.1 EAL Offsite Dose Initiating Conditions
Alert N Slte Area General .
W' B 10_mlem k em 1000 mp Efn s
- 50 mrem 5000 mlemm "
5.0 REFERENCES
5.1 Offsite Dose Calculation Manual, Revision 17, March 2011
5.2 Main Steam PORV Capacity Verification MC05591, Revision: 1
5.3 NIST Steam Tables, 2011
5.4  OERPO1-ZV-INO1, Emergency Classification Dratt Revision 10
5.5 QERPO1-ZV-TPO1, Offsite Dose Calculations, Revision 21
5.6 STP Calculation NC-9012, CRMS Rad Monitor Setpoints, Revision 7
5.7 STP Calculation NC-9011, Revision 2
5.8  STAMPEDE Computer Program, Revision 7.0.3.3
5.9 STAMPEDE User’s Manual
5.10  NEI 99-01, Revision 6, Development of Emergency Action Levels for Non-Passive Reactors
5.11  0PGPQ7-ZA-0014 Quality Assurance Program
5.12 TTWMS Call Number 1000010987 Design Document, Revision 0
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6.0 ASSUMPTIONS

6.1

6.2

6.3

6.4

6.5

6.6

Unit Vent Noble Gas Monitor

To be consistent with the ODCM methodology, the unit vent release is assumed to be entirely Xe-
133. The unit vent noble gas monitor is calibrated to Xe-133 (Reference 5.1) therefore; the
monitor reading accurately reflects the Xe-133 release magnitude.

To be consistent with ODCM methodology, the main steam line release is assuried to be entirely
Xe-133. The noble gas monitor is calibrated to Xe-133 (Reference 5.6).

Release Duration

Per Reference 5.10, Sections IC AA1, AS1, and AG1 developer notes, the release should be
assumed to last one hour.

Release following Reactor Shu.t_dox-vn

The release initiates one hour after reactor shutdown. While a release initiating at reactor

shutdown is likely, significant decay of short lived nuclides occurs during the migration time. A

release at reactor shutdown would have a significantly higher activity at the monitor location than

at the reception site. It is important for the threshold to not be calculated at shutdown as this

would create a very high threshold which would not be appropriate for releases which occur

shortly after shutdown. One hour after reactor shutdown is sufficient time to decay short lived

nuclides and create a conservative threshold. /C

Source Term

Per Reference 5.1, any unit vent release with increased RCS activity and no core melt should be
calculated using the gap inventory. Therefore, the gap inventory is used for all unit vent releases.

Per Reference 5.1, for a main steam line release following a steam generator tube rupture it is
appropriate to use an inventory of noble gases plus 0.2% iodine. A steam generator tube rupture is
the only scenario which would create significant offsite doses through a main steam line release.

Default STAMPEDE Input Values

Reference 5.10 developer notes for initiating conditions AA1, AS] and AG1 suggest using the
ODCM or the site’s emergency dose assessment methodology. STAMPEDE is used for
emergency dose assessment. Per Reference 5.1, when actual meteorology is not available, the
default STAMPEDE values should be used. Had the ODCM methodology been used, the 500
hour peak y/Q value would be used which is less conservative than the %/Q value produced by
STAMPEDE using default meteorological conditions. Therefore, the use of STAMPEDE default
values provides a more conservative estimate than that of the alternative method outlined in
Reference 5.10.

Average Effluent Concentration (3/Q)

The same y /Q is used for the unit vent and main steam line release. Reference 5.1 applies the
same unit vent ¥/Q to Units 1 and 2 which would also be applicable to the main steam line. All
releases are considered to be ground level releases.
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7.0 STAMPEDE CALCULATIONS

7.1 Unusual Event— RU1

7.1

.1 Unit Vent Monitor

AU1 recommends declaring an unusual event due to a release of gaseous or liquid
radioactivity greater than 2 times the ODCM limits for 60 minutes or longer (Reference
5.10).

STP sets the ODCM limit at 7.41E-04 Ci/cc (Reference 5.6, pg. 16). Two times the limit
would be 1.48E-03 pCi/cc. The threshold is listed in nCi/sec so that variations in flow rate
do not change the threshold. The normal flow rate from the unit vent is 9.4E+07 cc/sec
(Reference 5.1).

ucCi cc uci
Concentration ( ) « Flow Rate ( ) Release Rate (——)
cC sec sec

(148 — 03)( )(94E+07)( )_1.4E+05(g—e€£>

‘Egquation 7.1.1.1

7.1.2 Main Steam Line Monitor

The ODCM does not calculate a release corresponding to allowable limits for the main
steam line monitors. Since the unit vent release calculated in the ODCM was assumed to be
primarily Xe-133, the assumption is made in the ODCM that other noble gases and iodine
may be ignored in the calculation. This assumption is equally justifiable for the main steam
line and the same limiting release will be used.

The magnitude of the release calculated for the unit vent Unusual Event applies to the main
steamn lines as well. The main steam line PORV’s will create a dose exceeding two times
the ODCM limit by releasing 1.4E+05 nCi/sec of activity which is equivalent to the release
from the unit vent.

The steam lines hold saturated steamn at 1285 psig, per Reference 5.2, which has a specific
volume of 0.338 ft/lbm (Reference 5.3). The PORVs will release the steam at 1.05E+06
Ibm/hr per Reference 5.2. This creates a set flow rate of steam from the main steam lines of
2.79E+06 cc/sec as shown below.

lbm _fft3 cc sec cc
F () + Density (zm) " 28316.846<ft3> 3600 () = —
ft?
Ibm

lbm cc sec cc
1.05E + 06 (—) +0.338 +28316.846 (—) = 3600 (—) = 2.79E + 06—
hr ft3 hr sec

Equation 7.1.2.1
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Since the flow rate is set, the concentration will determine the limit. Equation 7.1.1.1 solves
for the limiting concentration of 5.00E-02 pCi/cc as shown below.

Limiting Release (?chl) uCi
ol = Limiting Concentration (;)
Rglease Rate (@)
5 (uCi
1.40 105 (L) LCi
zo~ = 5.00E — 02 (—)
279 + 106 (=) cc

Equation 7.1.2.2

7.2 Al_ert, Site Area and General Emergencies — RA1, RS1, RG1

7.2.1 Unit Vent Monitor

Input

The Alert EAL is set to 10 mrem TEDE and 50 mrem Thyroid CDE per Reference 5.10.
The emergency offsite dose calculation software STAMPEDE was used to calculate the
release which corresponds to this dose. A release concentration correlating to the EAL
threshold value was calculated by varying the input. The following assumptions and
inputs were used for the calculation as described in Sections 4.0 and 6.0.

e Release begins at reactor trip

o Release lasts for one hour

e Gap inventory source term

e Default STAMPEDE input values
o Windspeed = 13.2 mph
o Stability class D

Results

Given a monitored unit vent release of 2.50E+06 pCi/sec, the Thyroid CDE is 51

mrem/hr at the closest portion of the site boundary and the EAL Initiating Condition is
exceeded. '

Threshold values for the Site Area Emergency and General Emergencies are multiples of
10 and 100 of the Alert. Since'the correlation between release concentration and dose is
linear, threshold values for the steam line monitors are 2.50E+07 and 2.50E+08 nuCi/sec
for the SAE and GE respectively. Both are also limited by Thyroid CDE. Additional
STAMPEDE iterations were performed to confirm this and are attached.

The input and output files can be found at the end of this document in Attachment 3.
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7.3

7.2.2 Main Steam Line Monitor
Input

A release concentration correlating to the EAL threshold value was calculated by varying
the input. The following assumptions and inputs were used for this calculation as
described in Sections 4.0 and 6.0.

e Release begins at reactor trip
o Release lasts for one hour
e Noble gas + iodine with 0.2% iodine source term
o Default STAMPEDE input values
o Windspeed = 13.2 mph
o Stability class D

Results

Given a monitored main steam line release of 4.5 nCi/cc, the Thyroid CDE is 50 mrem/hr
and the EAL Initiating Condition is exceeded.

The input and output files_can be found at the end of this document in Attachment 3.

Threshold values for the Site Area Emergency and General Emergencies are multiples of 10 and

100 of the Alert. Since the correlation between release concentration and dose is linear, threshold
values for the steam line monitors are 45 and 450 pCi/cc for the SAE and GE respectively. Both

are also limited by Thyroid CDE. Additional STAMPEDE iterations were performed to confirm

this and are attached.
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Attachment 1 — Hand Calculations

1.0 OBJECTIVE/SCOPE

Each release calculated using STAMPEDE in the main document is calculated by hand in this
attachiment and the results compared to STAMPEDE.

2.0 SUMMARY OF RESULTS

Table 2.1 is displayed again below showing the results from all the calculations. The minor difference
is due to STAMPEDE using decay factors over a one hour period after shutdown. This also accounts
for the change in the limiting dose being TEDE in the hand calculations and Thyroid CDE in the
STAMPEDE calculations. The accuracy of the hand calculation is considered sufficient and
recommended for use in Emergency Action Levels.

Table 2.1 Results

Emergency Action RT-8010b, Unit Vent  RT-8046 through 8049,

Level o s ~ (uCi/sec) Main Steam Line
(nCi/ee)

RU1 Unusual Event
Hand Calculatiori 1, 40E+05 00E=02 C

RG1 | General Emel;g"éncy ;

3.0 METHOD OF ANALYSIS

Using the limiting dose at the site boundary, the release is back calculated using atmospheric

dispersion models. The X/Q value used is calculated from Regulatory Guide 1.145, Atmospheric

Dispersion Models for Potential Accident Consequence Assessments at Nuclear Power Plants. Rather

than using the most conservative meteorology, average meteorological conditions are used as inputs ( )
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to most closely agree with STP emergency dose assessment methodology per the ODCM and
STAMPEDE. Assumed nuclide inventories are taken from Reference 5.4. The dose conversion
factors are taken from Reference 5.2. A release concentration is used to find an initial projected dose
at the Site Boundary. Using the projected dose at the Site Boundary, the release concentration is
scaled to find the limiting dose for each EAL.

4.0 INPUTS

e The Unit Vent flow rate is taken from the Offsite Dose Calculation Manual; Revision 17, March
2011 and is 9.44E+07 cc/sec.

e The main steam line pressure and PORV choke flow rate were taken from Reference 5.5 and are
1285 psig and 1.05E+06 1bm/hr respectively.

o The specific volume of saturated steam at this pressure is taken from the NIST steam tables and is
0.338 ft’/lbm.

e The release concentration is varied to find the release concentration which correlates to each
emergency action level dose. Emergency action level doses are taken from NEI 99-01 Revision 6
for initiating conditions AAt, AS1 and AG1. EAL 1 is the EAL of interest in each nitiating
condition. The limiting doses are listed in Table 4.1. NEI 990-01 Revision 6 states that these
values are based on fractions of the Environmental Protection Agencies Protective Action

Guidelines (EPA PAGs) and the General Emergency represents the protective action values
recommended by the EPA.

Table 4.1 EAL Thresholds
JAlert  Site Area
J0mrem-- - 100 mrem.

General
<1000 mrem "

T )
_Thyroid CD

-

o A release lasting one hour is selected per NEI 99-01 Revision 6 developer notes.

¢ Atmospheric dispersion factors are calculated per Regulatory Guide 1.145 (Reference 5.1). The
reactor building dimensions used as inputs for this calculation are taken from Reference 5.13.

o Nuclide inventories are taken from TGX/THX 3-1, (Reference 5.4) which is the source document
for the nuclide inventories used in STAMPEDE. The release inventories are a gap release and
noble gases plus 0.2% iodine which are listed below. Each nuclide inventory was normalized to

oneso-itcould-bescaled tovarrous releaseactivities:
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Table 4.2 Gap Inventory

Nuclide Act1v1ty Normalized | Nuclide Activity Normalized
' (uCl/cc)_

R s

Table 4.3 Noble Gases+0..2% Iodine Inventory

Nuclide Inventory Normahzed
3.19E 04

6.92E-05

1 56E 02

e  The dose conversion factors taken fron{ EPA 400R92001 (Refexence 5.2) are listed in Tables 4.4
and 4.5 below.
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Table 4.4 TEDE Dose Conversion Factors

Dose
Conversion
Dose Conversion Factor
Factor (rem per
. Nuclide (rem per uCi*hr/cc) =~ Nuclide _  uCi*hr/ec)

1.40E+02

Table 4.5 Thyroid CDE Dose Conversion Factors

Thyroid CDE DCF
) N_ucllde (rem per uCi*hr/ce)

—3.80E=+£04-

o The unit vent noble gas monitor energy efficiency by nuclide is taken from Offsite Dose
Calculation Manual (Reference 5.3). The values are relative to Xe-133 efficiency since the

monitor is calibrated to Xe-133. Table 4.6 displays the energy efficiency by nuclide relative to
Xe-133.
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Table 4.6 Energy Efficiency Relative to Xe-133

Efficiency Relative
to Xe-133

Nuclide (uCi/ce),

Xe13 ( 'S

*There is no relative efficiency available for Kr-83m. Assumption 6.4 further justifies the
omission.

Table 4.7 Nuclide Half Lives

Nuclide Half Life Nuclide Half Life
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5.0 REFERENCES

5.1 Regulatory Guide 1.145, Atmospheric Dispersion Models for Potential Accident Consequence
Assessments at Nuclear Power Plants, Revision 1, November 1982.

EPA 400R92001, Manual of Protective Action Guides and Protective actions for Nuclear
Incidents, Revision 1, May 1992.

5.3 Offsite Dose Calculation Manual, Revision 17, March 2011.

5.4 TGX/THX 3-1, Revision 5, Westinghouse Radiation Analysis Manual.

5.5 MC05591, Main Steam PORV Capacity Verification, Revision 1.

5.6 NIST Steam Tables, 2011.

5.7 0ERPO01-ZV-INO1, Emergency Classification, Revision 10.

5.8 0ERPO1-ZV-TPO1, Offsite Dose Calculations, Revision 21.

5.9 STP Calculation NC-9012, Process and Effluent Radiation Monitor Set Points, Revision 7
5.10 STP Calculation NC-9011, CRMS Rad Monitor Setpoints, Revision 2.

5.11  STAMPEDE Computer Program, Revision 7.0.3.3.

5.12  STAMPEDE User’s Manual

5.13  STP Drawing 6C189N5007, General Arrangement Reactor Containment Building, Revision 6
5.14  NEI99-01, Revision 6, Development of Emergency Action Levels for Non-Passive Reactors
5.15 . ITWMS Call Number 1000010987 Design Document, Revision 0

19,
]

6.0 ASSUMPTIONS
6.1 Release lasts for one hour

Per NEI 99-01 (Reference 5.14), IC AA1, AS1, AG1 developer notes, the release should be
assumed to last one hour.

For this to be true for the main steam line, it is assumed that the PORV is open for one hour. To
calculate the most limiting case, it is assumed that the maximum flow possible is being released
from the PORV.

6.2 Nuclide mix

Per OERP01-ZV-TPO1, Offsite Dose Calculations (Reference 5.8) any unit vent release with

increased RCS activity and no core melt should be calculated using a gap inventory. It is
conservative to assume an increased RCS activity and not within the intended scope of the
relevant initiating conditions to assume core melt. Therefore, a gap inventory is used for all unit
vent releases.

Per 0ERPO1-ZV-TP01, Offsite Dose Calculations (Reference 5.8) for a main steam line release
following a steam generator tube rupture it is appropriate to use an inventory of 100 percent noble
gases plus 0.2 percent iodine. Since a steam generator tube rupture releasing through the PORVs
is the only steam generator tube rupture scenario which would create offsite doses large enough
to meet or exceed the EALSs, this assumption is made.
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Atmospheric Dispersion

NEI 99-01 (Reference 5.14) developer notes for initiating conditions AA1, AS1 and AG1 suggest
using the ODCM or the site’s emergency dose assessment methodology. Per OERPO1-ZV-TP01,
Offsite Dose Calculations (Reference 5.8), when actual meteorology is not available, the default
STAMPEDE values should be used. The default STAMPEDE values assume a stability class D
for atmospheric dispersion and a windspeed of 13.2 mph. These values were used as inputs for
the atmospheric dispersion calculation. . '

It is clear that STAMPEDE uses the same method for calculating atmospheric dispersion factor
(X/Q) outlined in section 7.1.1 of this Attachment. However, STAMPEDE does not follow the
same logic in selecting the appropriate result from the three calculations. The STAMPEDE value
printed in the results found in attachment 3 is.consistent with the largest of the three hand
calculated X/Q values. This suggests that STAMPEDE simply selects the largest of the three X/Q
values resulting in a much more conservative estimate. This calculation will deviate from the
recommendations of Regulatory Guide 1.145 and conform to the methodology STAMPEDE uses.

The close proximity of all release points allows for a single atmospheric dispersion coefficient to
be used. This assumption is also made by STAMPEDE.

Exposuré Pathways

The dose conversion factors used in table 4.4 and 4.5 represent a summation of dose conversion

factors for external plume exposure, inhalation from the plume, and external exposure from (
deposition. Because the dose estimations are used for implementing early phase protective -
actions, conversion factors using limited pathways are appropriate.

The EPA does not provide a dose conversion factor for Kr-83m. Because the PAGs are based on
EPA dose calculations, it is appropriate to only use the nuclides for which dose conversion factors
are provided. Additionally, Kr-83m represents only 1.33% of the nuclide inventory activity and
its exclusion would not significantly affect the final dose.

The release initiates one hour after reactor shutdown. While a release initiating at reactor
shutdown is likely, significant decay of short lived nuclides occurs during the migration time. A
release at reactor shutdown would have a significantly higher activity at the monitor location than
at the reception site. It is important for the threshold to not be calculated at shutdown as this
would create a very high threshold which would not be appropriate for releases which occur
shortly after shutdown. One hour after reactor shutdown is sufficient time to decay short lived
nuclides and create a conservative threshold.

Decay is incorporated for one hour from reactor shutdown as well as migration time. Half-lives
are taken from Reference 5.15. Migration time is assumed to be the reciprocal of the wind speed.
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7.0 HAND CALCULATIONS
7.1 Unit Vent Monitor

7.1.1 X/Q
The atmospheric dispersion factor, X/Q, determines the change in concentration between
the unit vent discharge and the dose reception site. This value is based on meteorological
conditions and will vary with wind speed and stability class. The ODCM uses the highest
annual average X/Q value at the site boundary which is 5.3E-06 sec/m’. However, for an
accident related release STAMPEDE is used rather than the ODCM. STAMPEDE uses
real time, user entered, or default meteorological conditions to calculate the X/Q for a
specific accident. Default values will be used as inputs into the Regulatory Guide 1.145
method for calculating X/Q as described below. Default values are identified in section
6.0, Atmospheric Dispersion.

For a neutral atmospheric stability class, which is the default in STAMPEDE, X/Q
values can be determined through the following set of equations.

_X_;,_ 1

Q" Uio (naycfz + %)

Equation 7.1.1.1
X 1
Q Uy(3moya,)

Equation 7.1.1.2

X1
Q UypnZyo,

Egquation 7.1.1.3

Where

X/Q  =relative concentration (sec/m”3)

T =3.14159

Uio = windspeed at 10 meters above plant grade (m/s)

gy = laferal plume spread (n1), a function of atmospheric stability — and distance,

determined from Regulatory Guide 1.145 Figure 1

o, = vertical plume spread (m), a function of atmospheric stability and distance,
determined from Regulatory Guide 1.145 Figure 2

Zy = (M — Daygoom + 0, = lateral plume spread with meander and building wake
effects (m), a function of atmospheric stability, windspeed Uy, and distance; M
is determined from Regulatory Guide 1.145 Figure 3

A = the smallest vertical-plane cross-sectional area of the reactor building (m”"2),

taken from Reference 5.13 and shown below
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Figure 7.1.1.1: Reactor Building Dimensions
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Assuming the reactor building cross section to be a perfect rectangle and half sphere, the
variables are defined as follows;

Ujp=13.2mph =59 m/s

oy =1200m

o, =42m

%y =M = 1Doygpom + 0y : M=l — 0, =1200m

T*x792
2

A =(135"+158)) + (1) =31128.37

The three equations become;

X 1
g =5.398% 1076

¢ 59(m1200+4.2+ ?3}1%&7_
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X 1

— = = 3.568 « 1076

Q0 5.9(3m 1200 * 4.2) *

X 1

— = = 1.07 * 1075
Q 59xmx[(1-1)oygpom + 1200] + 4.2

To select the appropriate X/Q value, the first two X/Q values should be compared and the
higher value selected. This value is then compared with the third X/Q value and the lower
of those two is the appropriate X/Q value. The appropriate X/Q is 5.39E-06 sec/m® for
default meteorological conditions by the methodology recommended in Regulatory
Guide 1.145.

This calculated value is very similar to the ODCM highest average value of 5.3E-06
sec/m’ which was not selected for use. Additionally, the value shown in the STAMPEDE
output file at one mile is 1.032E-05 sec/m”. This suggests that STAMPEDE uses the same
methodology and simply selects the largest atmospheric dispersion value to remain
conservative. This methodology will be replicated and 1.07E-05 will be used as the X/Q.

7.1.2 Nuclide Inventory

As previously stated, a gap inventory is appropriate for this problem. The gap inventory
is taken from TGX/THX 3-1 (Reference 5.4) which is used as the source term for
STAMPEDE inventories. The concentrations were then normalized so they could be
scaled to the varying emergency classifications. The values for the normalized inventory
can be found in Table 4.2.

7.1.3 Dose Conversion Factors

As stated in NEI99-01 (Reference 5.14) developer notes, the purpose of dose projections
is to check if the Environmental Protection Agencies Protective Action Guidelines (EPA
PAGs) have been exceeded. The dose conversion factors provided by the EPA in EPA
400R92001 are used. These dose conversion factors account for external plume exposure,
inhalation from the plume, and external exposure from deposition and are listed Tables

AAand 4TS and taken fron tables 5=1,-5=2-InEPA 400R 9200 1(Reference 5.2).

The EPA does not provide a dose conversion factor for Kr-83m. This nuclide contributes
1.33% of the inventory activity. The lack of this nuclide’s contribution to the final dose
will not significantly affect the outcome.

7.1.4 Decay Time

One hour of decay is incorporated to the monitor response due to the release initiating
one hour after reactor shutdown. Decay is also incorporated for the duration of the
migration time. The total decay time is one hour plus the reciprocal of wind speed, or
1.07575 hours.
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7.1.5 Dose Calculations
The dose rate at the site boundary is calculated using Equation 7.1.5.1.

1.07575
D:—FZC £ 0.5 12 « DCF,

Equation7.1.5.1
Where
- D = dose rate per hour at the site boundary

X
i atmospherlc dispersion coefﬁment as calculated in section 7.1.1

F = unit vent flow rate

C;= concentration of nuclide i at the time of shutdown
1.0757:5 = the total decay time of interest from section 7.1.4
Ty = the half-life of nuclide i |

DCF; = the dose conversion factor for nuclide i listed in tables 4.4 and
4.5

The total concentration of the nuclides is varied to find the dose rate of interest.
Beginning with an arbitrary release concentration of 1 pCi/cc, the dose rate is calculated.
Since the dose is linearly correlated to concentration, the release concentration may be
scaled to find the dose rate of interest.

The Alert EAL is 10 mrem TEDE or 50 mrem Thyroid CDE. Using the above method to
calculate TEDE with the appropriate conversion factors, a limiting release rate of
2.33E+06 pCi/sec from the unit vent results in 5.7 mrem TEDE. Using the calculated
release rate to find Thyroid CDE with the appropriate conversion factors, the same
release results in a 50 mrem Thyroid CDE at the site boundary. Thus, 2.33E+06 pCi/sec
is the limiting release rate based on the 50 mrem Thyroid CDE EAL initiating condition.

The limiting release rate threshold values for the Site Area Emergency and General
Emergencies are multiples of 10 and 100 of the Alert release rate threshold value.

These calculations can be found in Attachment 2.
7.1.6 Monitor Response

The unit vent noble gas monitor is calibrated to Xe-133. Monitor efficiencies relative to
Xe-133 by nuclide are listed in ODCM Table B3-2. To find the monitor reading
associated with each limiting release, the noble gas concentrations must be multiplied by
the monitor response and summed. Table 4.6 shows the indicated response of the unit
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vent noble gas monitor by nuclide and Equation 7.1.5.1 shows how the monitor response
was calculated.

n
Monitor Response = z C; * Re;
i

Equation7.1.5.1
Where
C; = concentration of nuclide i (Ci/cc)
Re; = monitor response to nuclide i (UCi/cC)xe-133 equivalent

In the case of an Alert, the 2.33E+06 uCi/sec release rate will read as 1.57E+06
uCi/sec on the monitor. Kr-83m does not have an indicated monitor response
coefficient. Because Kr-83m is only 1.34% of the noble gases and does not
contribute to the dose calculation, its exclusion is acceptable.

This ag_ain is a linear correlation and the SAE and GE scale byvfa-ctors of 10 and
100 respectively.

These calculations can be found in Attachment 2.
7.2 Main Steam Line Monitors
C72.1X/Q

Since the atmospheric dispersion is independent of nuclide inventory or release rate and
the close proximity of the releases, the X/Q value will be the same for a main steam line
release as it is for a unit vent release. This assumption is also taken by STAMPEDE and
outline in Assumption 6.3.

7.2.2 Nuclide Inventory

Per OERPOT-ZV-TPOT, if the telease path is the main stéam line with a steam generator
tube rupture, the nuclide inventory should be 100% noble gas and 0.2% of the iodine
from the reactor coolant.

The secondary steam concentration for noble gases and iodine after a steam generator
tube rupture are taken from TGX/THX 3-1 (Reference 5.4). Values for the reactor
coolant inventory are listed in table 4.3. All of the noble gases are used and the iodine
concentration from the coolant inventory is scaled to total 0.2% of iodine in the total
coolant inventory. These inventories are then normalized to one. These values are listed
in Table 4.3.

7.2.3 Dose Conversion Factors

The dose conversion factors used are found in Tables 4.4 and 4.5, taken from tables 5-1,
5-2 in EPA 400R92001.
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7.2.4 Decay Time
One hour of decay is incorporated to the monitor response due to the release initiating
one hour after reactor shutdown. Decay is also incorporated for the duration of the

migration time. The total decay time is one houx plus the reciprocal of wind speed, or
1.07575 hours.

7.2.5 Dose Calculations
Equation 7.1.5.1 applies to the release from the main steam lines. The main steam line
flow rate is used instead of the unit vent flow rate for the value F. The main steam line
flow rate was calculated in Equation 7.1.2.2 of the STAMPEDE CALCULATIONS
section of this document as 2.79E+06 cc/sec.

The Alert EAL threshold is 10 mrem TEDE or 50 mrem Thyroid CDE at the site
boundary (Table 4.2). Using the method in Equation 7.1.5.1 to calculate TEDE with the
appropriate conversion factors, a concentration at time of shutdown of 4.10 uCi/cc would
result in 6.89 mrem TEDE at the site boundary if the steam line PORV was open for an
hour. Using the same steam line concentration to calculate Thyrond CDE results in 50
mrem Thyroid CDE at the site boundary.

The steam line.concentrations at the time of shutdown for the Site Area Emergency and
General Emergencies are multiples of 10 and 100 of the Alert. Since the correlation
between release concentration and dose is linear, values for the steam line concentration
at time of shutdown are 41.0 and 410 pCi/cc for the SAE and GE respectively. Both are
also limited by Thyroid CDE.. '

These calculations can be found in Attachment 2.
. 7.2.6 Monitor Response

Because the main steam line monitor is adjacent to the main steam line, significant
shielding takes place between the source and monitor. STP calculation NC-9011 Revision
2 calculates a conversion factor for the main steam lines for a noble gas inventory which
is incorporated into the monitor readout. No monitor response needs to be calculated.

The concentration of the main steam line one hour after shutdown given a concentration
of 4.10 pCi/ce at the time of shutdown is 3.90 puCi/ce. This calculation is also found in
Attachment 2. Additionally, the monitor readings for the SAE and GE one hour after
shutdown are 39.0 and 390 nCi/cc respectively. These values are the thresholds for the
main steam line monitor.
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Table A2-1: Unusual Event Emergency Calculations

" Releas¢:Rat

'(..u'C-_.i\/_se\c_):’f .

_1.40E+05

1.40E+05

2.79E+06

Table A2-2

: Input Values for Calculations

/\3)

" 5.40E-06

9. 44E+07

1.83E+06

5 10E-04

] 79EO2
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Table A2-3: Calculations for Boundary Concentrations and TEDE dose due to Unit Vent Release

- : CG ’ - i < i U G ke "" ¥
1131 LI0E+05  1.12E-03 2.76E-05 1.01E-03 2.79E-08 1.93E+02 2.78E-08 5.30E+04 1.47E-03
1-132 - 1.50E+05  1.53E-03 3.77E-05 . 1.01E-03 3.81E-08 2.38E+00 2.79E-08 . 4.90E+03 - 1.37E-04
I-133  220E+05  2.25E-03 5.55B-05 1.01E-03° . 5.61E-08 -~ 2.03E+01.- - 5.40E-08 = 1.50E+04 8.11E-04
1-134  2.40E+05  2.45E-03 6.04E-05 1.01E=03. 6.11E-08  8.77E-01 2.61E-08 " +3.10E+03 8.09E-05
1-135  2.00E+05  2.05E-03 5.06E-05 1.01E-03 5.11E-08 6.61E+00 ~ 4.56E-08 8.10E+03 © 3.70E-04
Kr-83m  1.30E+06  1.33E-02 3.28E-04 1.01E-03 3.31E-07 1.83E+00 2.21E-07 0.00E+00
Kr-85m  2.90E+06  2.97E-02 7.33E-04 1.01E-03 7.40E-07 4.48E+00 6.27E-07 9.30E+01 5.83E-05
Kr-85  3.70E+05  3.78E-03 9.33E-05 1.01E-03 9.42E-08 9.40E+04 9.42E-08 1.30E+00 1.22E-07
Kr-87  5.50E+06  5.62E-02 1.39E-03 1.01E-03 1.40E-06 1.27E+00 7.79E-07 510E+02  3.97E-04
Kr-88  7.80E+06  7.98E-02 1.97E-03 1.01E-03 1.99E-06 2.84E+00 1.53E-06 1.30E+03 1.99E-03
Kr-89  9.50E+06  9.72E-02 2.40E-03 1.01E-03 2.42E-06 5.10E-02  1.08E-12 1.20E+03 1.30E-09
Xe-131m 1.10E+05  1.12E-03 2.76E-05 1.01E-03 2.79E-08 2.83E+02°  2.78E-08 - 250E+02  1.36E-07
Xe-133m 6.80E+05  6.95E-03 1.71E-04 1.01E-03 - 1.73E-07 542E+01.  1.71E-07 1.40E+02 2.90E-06
Xe-133  2.20E+07  2.25E-01 5.55E-03  1.01E-03 561E-06 - 1.27E+02 - ° 5.57E-06 1.10E+02 1.11E-04
Xe-135m 4.20E+06  4.30E-02 1.06E-03 ~ 1.01E-03 1.07E-06 2.60E-01 6.09E-08 7.20E+02 1.52E-05
Xe-135  5.50E+06  5.62E-02 . 1.39E-03 1.01E-03 1.40E-06 9.08E+00 . 1.29E-06 5.30E+04 1.81E-04
Xe-137  1.90E+07  1.94E-01 4.79E-03 1.01E-03 4:83E-06 6.38E-02 4.06E-11 4.90E+03 4.47E-09
Xe-138  1.80E+07  1.84E-01 4.54E-03 1.01E-03 4.59E-06  2.36E-01 1.95E-07 1.50E+04 1.40E-04
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Cs-134  3.70E+01  3.78E-07 9.3
Cs-137  2.90E+01  2.97E-07 7.33E-09 1.01E-03 7.40E-12  2.60E+05  7.40E-12 4.10E+04 3.03E-07
Tel32 4.80E+00  4.91E-08 1.21E-09 1.01E-03 122E-12  7.79E+01 1.21E-12 1.20E+04 1.45E-08
Mo99 1.22E+01  1.25E-07 3.08E-09 1.01E-03 3.11E-12  6.62E+01 3.08E-12 5.20E+03 1.60E-08
Rul103 8.80E-03  9.00E-11 2.22E-12 1.01E-03 2.24E-15  9.44E+02  2.24E-15 1.30E+04 2.91E-11
Ru106 2.90E-03  2.97E-11 7.33E-13 1.01E-03 7.40E-16  $.84E+03  7.40E-16 5.70E+05 4.22E-10
7195 .10E-02  1.12E-10 2.76E-12 1.01E-03 2.79E-15 {.55E+03  2.79E-15 3.20E+04 8.93E-11
Lald0 1.90E-02  1.94E-10 4.79E-12 1.01E-03 4.83B-15  4.03E+01 4.75E-15 1.10E+04 5.22E-11
Celdd 7.40E-03  7.57E-11 1.87E-12 1.01E-03 .89E-15  6.82E+03 1.89E-15 4.50F+05 8.49E-10
Ce-141 1.00E-02  1.02E-10 2.52E-12 1.01E-03 2.54B-15  7.77E+02  2.54E-15 1.10E+04 2.79E-11
Sr89 6.40E-02  6.55E-10 1.62E-11 1.01E-03 1.63E-14 1.21E+03 1.63E-14 5.00E+04 8.16E-10
Sr90 3.20E-03  3.27E-11 8.07E-13 1.01E-03 8.15E-16  2.50E+05  8.ISE-16 1.60E+06 1.30E-09
Total TEDE Dose = '5.77E-03 -
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Table A2-4: Thyroid Dose Calculation for Unit Vent Release

aem per pnCi*hr/g

L) LY L) L) W
oA WY —

1.30E+06

2.79E-08 7.70E+03
5.40E-08 2.20E+05
2.61E-08 1.30E+03

3.61E-02
2.15E-04
1.19E-02
3.39E-05
.73E-03

4.56E-08 3.80E+04
Ti

S SR

Kr-83m 3.28E-04 1.83E+00 "+ 2.25E-04 0.00E+00
Kr-85m 7.33E-04 4.48E+00 6.28E-04 1.9 1.19E-03
Kr-85 9.33E-05 9.40E+04 9.33E-05 24 2.24E-04
Kr-87 1.39E-03  1.27E+00 8.03E-04 2.8 2.25E-03
Kr-88 1.97E-03 2.84E+00 1.54E-03 2.3 3.55E-03
Kr-89 2.40E-03  5.10E-02 3.00E-09 2.8 8.40E-09
Xe-131m 2.76E-05 2.83E+02 2.76E-05 0.015 4.13E-07
Xe-133m 1.71E-04  5.42E+01 1.69E-04 0.14 2.37E-05
Xe-133 5.55E-03 1.27E+02 5.52E-03 1 5.52E-03
Xe-135m " 1.06E-03  2.60E-01 ~ 7.38E-05 0.042. 3.10E-06
Xe-135 1.39E-03  9.08E+00 1.28E-03 2.5 3.21E-03
Xe-137 4.79E-03  6.38E-02 9.15E-08 2.8 2.56E-07
Xe-138 4.54E-03  2.36E-01 2.41E-04 2.8

Monitor Reading: | x

)

(uCilce)

o (uC”i./sec)

2



Radiological Release Thresholds | CALC. NO. STPNOCOI3-CALC-002

%:;3 E N E R C @ N for Emergency Action Levels REV. 1

Scohgnca—Frery projact, Feeiy day Attachment 2 PAGE NO. 29 of 49

Table A2-6: Input for Main Steam Line Release Calculation

Vhr)i ] s 'f/5éc ”;7!bm) Lo iaE(ft ;3.11{1')' Rt ) e (h‘
1.05E+06 7E+06 01338 3.55E+05 7 79E+O6 4. 05 1 07375

1ons f01 Boundaly Concentratlons and TEDE dose due to Mam Steam Lme Re]ease

610E:02 226504 | 927604 29853605 2.776-08 1.93E+02  2.76E-08  530E+04

1-131
1-132 8.61E-02 3.19E-04 31E-03  2.9853E-05 3.90E-08 2.38E+00 2.85E-08  4.90E+03 1.40E-04
1-133 1.00E-01 3.72E-04 | 1.53E-03  2.9853E-05 4.55E-08 2.03E+01 439E-08  1.50E+04 6.58E-04
1-134 1.86E-02 6.92E-05 2.84E-04  2.9853E-05 8.47E-09  8.77E-01 3.62E-09  3.10E+03 1.12E-05
I-135 2.73E-01 1.01E-03 4.14E-03  2.9853E-03 1.24E-07  6.61E+00 1.10E-07  8.10E+03 8.95E-04
Xe-131m  2.80E+00 1.04E-02 4.26E-02  2.9853E-05 1.27E-06 2.83E+02 1.276-06  4.90E+00 6.22E-06
Xe-133 2.40E+02 8.90E-01 3.65E+00 2.9853E-05 1.09E-04 5.42E-+01 1.07E-04  2.00E+01 2.15E-03
Xe-133m  4.20E+00 1.56E-02 6.40E-02  2.9853E-05 1.91E-06 1.27E+02 1.90E-06  1.70E+01 3.23E-05
Xe-135 7.60E+00 2.82E-02 1.16E-01  2.9853E-05 3.45E-06 2.60E-01 1.96E-07  1.40E+02 2.75E-05
Xe-135m  4.00E-01 1.48E-03 6.07E-03  2.9853E-05 1.81E-07 9.08E+00 1.67E-07  2.50E+02 4.17E-05
Xe-137 1.60E-01 5.93E-04 2.43E-03  2.9853E-05 7.26E-08  6.38E-02 6.10E-13  1.40E+02 8.53E-11
Xe-138 5.80E-01 2.15E-03 8.82E-03  2.9853E-05 2.63E-07 2.36E-01 1.12E-08  7.20E+02 8.04E-06
Kr-83m 3.70E-01 1.37E-03 5.62E-03  2.9853E-05 1.68E-07 1.83E+00 1.12E-07 0.00E+00
Kr-85 7.60E+00 2.82E-02 1.16E-01  2.9853E-05 3.45E106 4.48E+00 2.92E-06  1.30E+00 3.80E-06
Kr-85m 1.50E+00 5.56E-03 2.28E-02  2.9853E-05 6.81E-07 9.40E+04 6.81E-07  9.30E+01 6.33E-05
Kr-87 9.80E-01 3.63E-03 1.49E-02  2.9853E-05 4.44E-07 1.27E+00 247E-07  5.10E+02 1.26E-04
Kr-88 2.80E+00 1.04E-02 4.26E-02  2.9853E-05 1.27E:06  2.84E+00 9.79E-07  1.30E+03 1.27E-03
Kr-89 8.40B-02 3.12E-04 1.28E-03  2.9853E-05 3.82E-08 5.10E-02 1.71E-14  1.20E+03 2.05E-11

['TotalDose | .. 6.89E-03 |

*Release Constant = X/Q * duration * release rate
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Table A2-8: Main Steam Line Release Thyroid Dose Calculation

Hb 2 L
2.76E-08 3.58E-02
2.85E-08 7.70E+03 2.20E-04
4.39E-08 2.20E+05 9.66E-03
3.62E-09 1.30E+03 4.71E-06

1.10E-07

3.80E+04
e P
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Table A2-9: Main Steam Line Reading at Release

ter

‘b | % "Shutdown 4%
G Wi Houbs B 810 o (UCTEC) - o
[-131 9.27E-04 1.93E+02 9.23E-04
I-132 1.31E-03 2.38E+00 9.77E-04
[-133 1.53E-03 2.03E+01 1.47E-03
[-134 2.84E-04 8.77E-01 1.29E-04
[-135 4,14E-03 6.61E+00 3.73E-03
Xe-131m 4.26E-02 2.83E+02 4.25E-02
Xe-133 3.65E+00 5.42E+01 3.60E+00
Xe-133m 6.40E-02 1.27E+02 6.36E-02
Xe-135 1.16E-01 2.60E-01 8.04E-03
Xe-135m 6.07E-03 9.08E+00 5.62E-03
Xe-137 2.43E-03 6.38E-02 4.65E-08
Xe-138 8.82E-03 2.36E-01 4.67E-04
Kr-83m 5.62E-03 1.83E+00 3.85E-03
Kr-85 1.16E-01 4 48E+00 9.90E-02
Kr-85m 2.28E-02 9.40E+04 2.28E-02
Kr-87 1.49E-02 1.27E+00 8.62E-03
Kr-88 4.26E-02 2.84E+00 3.34E-02
Kr-89 1.28E-03 5.10E-02 1.60E-09
. o vt B gé S A0

0
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y STAMPEDE User Supplied Informatiol
DRII_/L Rmisimi&gil!h’zg'ggl ¢ . maen DML

Date/Time: 121720131524 Ther Nsme: it Vent Alert
Comments: . :

[Ceer Supriied Information |

Mteorological Dain Inpots:
Groundlevel véndwinity: 132 mihr
GCround leved wind from: 130 degraes
Uher-selacted Stabiify Class
Stahitity Class: "D - Nemiral”

Abrnifored Unit Vent Release:

Vil Ventf Relexze Rate entered 2 S0E+008 nCifsec
Reactor Shotdosn DataTime: 121772013 14:24
Release Siart Dafe/Tima: 123772013 15:24
Estimafed Relegze Doration:  1.00 hoors

Nuckde hixfure: Cophrventary

Calculated NOBLE GAS releace rate: L10F+306 uCl'sec

NOBLEGAS IODINE PARTICULATE
Nochid  mCifec Nuchde BCisec Nuclice aCi'ser
X833k A53E+004 11 31ZEH0G €s134: 1L.O5EHDD
Kr-85: I.OS:E'PL‘O'} 13 FIEEO03 _CS—-l&'T: " §I5E-001
Er-§5RE TOoEH0 133 H0SE+003 Ce/Pr-144: E.EM-
I5-87- SOTEHGS 134 JOEEHE Ce-141: 2EEN
Hr-88: 1. 7EE+H0S Flas: 31T S 12148 S3E004
-89 30001 Mo-59: 3I43E061
Ne-I13INE JITEHOS . RaRE106: S3SE005
Xe-3133: SITEHRS Ro-143: 2 3E-004
Xe-133R% 1015004 Sr/Y-89: 8BNS
Xe-135 14524+005 Sr-39: 1RF-005
Xa-135A% S1EHQS Te-132: 1358001
X33 GITEHI0 - I3 S
Xe-138: 650

1YE720I53 32446 PAE
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FAEN
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vice—Fiary peciirt Fverr day Attachment 3 PAGE NO. 33 of 49

D RILL STAMPEDE m“ermnrio n
3 _ Bevicion 7033 0287011 Page 1p£2

T

Distszer Plume Travel Tme CHIQ Valne CHIQ DEPL
(emilez)y (aoorarminntrs) {sec‘m”) {zec'm?)
0.3 [£3xa) ZAEEEDOS 2435 00E
1D 005 PORTEODS & 110E-X6
20 G09 3T755E005 3.151E-006
50 23 LOE008 FITIELOT
73 o3 3TDED0T 38456007
00 bz 53 3B51E-D0T LHIENS
2048 131 PHIEDO7 2. 100E-DOE

|Afeasarabie Dose Rates |
Immersioa Whale Body TIDE Ipdine CDE

Dictance nobls ga5 samme exterazl +internal Thyroid
{1 £33 fremshr) - {remfhr) -~ (rem/hry-
05’ L0068 0516 4137
10 40033 Q005 0051
20 G001 ffi121 0018
590 G000 ’ 000 0004
73 Qe D80G o
100 Q000 0503 ]
200 4.000 000 00

ahis | P DHsE
TEDE Iodine: CDE

Diztsnce Immersion Whele Bady txtermal +intermal Thyraid
{mile s} noble pas pamma fremm) {rem) {rem}
05 .00% 0516 ¢ 137
10 G003 0005 aml
a0 Q.001 oo IO
50 Llied] 0201 .00
135 2,000 0500 0.002
1040 [Hiey . 0400 D001
200 G050 0£Q0 Q.00

IBTT2N5 32428 P
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Faceliznge—Feary proiect Feary dav Attachment 3 PAGE NO. 34 of 49

STAMPEDE Results Information .
DRILL Reriion7.0.3.3 97282011 Page2of2- . D RILL
[Calculations Cowplated |
RESULTS
Mffh%*_ir ‘;i\l’l;;%f,?"“‘ Wind Velocity: 132 mihr Release Rate: 1.19E+006 uCiftac
o Wind Directisn: ‘180 :

Offsite Doze Projection {rem):

1 mile . 2 miles 2 milez 10 miles
TEDE 0.006 0.002 6,001 0.000
CDE : 0.051 0018 000y 0.001

Projecied duration of ralezze: 1.0 hows .
A General Emergency Reqnires a Protective Action Recommendation
EVACUATE ZONE(Sy: 1
SHELTER IN ?I.AC.E ZONE(Sy 2
AFFECTED DOWNWIND SECTORS: R.A,B

AY Pemaining Zones Go Idoors And Moniter FAS Radio Station

Based on a Dose Rate Projection of == 3 werem /by (Fmmersion Whote Body Noble Gas Gamma) at the
Site Boundary (! Mile) for 15 minutes or longer the Emcergency Classification Inifiating ConditonRAL
{ALERT) has been met.

PERFORMED Bt
120172013 3244 PM

Noame DateTime

REVIERVED BY:

Rad MapagerRadiological Director Date/Time
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Cacaliancg et sy g fyepe i Attachment 3 PAGE NO. 35 0f 49

DRILL ooty "™

TN

DatefTime: 12182013 0754 . her Name: Steamline Site Alert
Comments:

=xzA [ Tser Sursiied Informaticn [

Afpteorolozical Data Inpats:
Gromed lawel windwelpcity: 132 mithr
Gromed el wind from: 130 deprees

TEer-selected Stahility Class

Stability Class: "I - Nemizal™
Monifored 5/G Tobe Rupiure Release:
Steam Achwify: £ 50EHNE aCifec
Steam Flow Rate: 1950 mib'Rr

Rescter Shuidomn DateTioe: 1182013 05:54
Refease Biart Data/Tims: 12018/2013 07:54
Fotimated Release Duration: 1D hours

Nuchide Axiure: Notle Ga: +Iodine
IndEne o< percent of pobde gas:  02%%

Calcolated NOBLE GAS release rate: E18F+007 aCilsec

NDELEGAS IODINE PARTICTLATE
Nuckde aCitec Nuclide ulifkec Nuclide elilec
Er-83%g LYEHH E131: I0EHE C=-134: 0. O0E+C00
Kr-85: JATEHAS Fi13x: IESO03 L5137 0.C0E+H02
Kr-35%5& 5785004 Ei3a: 4 8EEH3 CoFr-144: 0.0EFND
Kr-8%: A3FEH04 E134: 423TE007 Cep-141: OLOCEHOT
Er-88: GEGEHO0 F135: E2IEHK La-140: 0. Q0EHIO%
Kr-89: 435003 hia-59: [dxus
X-131nE 1285+005 EaRbh-106: OOIEHROS
Xe-13a: LURE+G7 Ro-103: G OLEACOD
Xe-133%E 1ETEHIS EriY-90: OA0EH0D
Xe-135: 31EEHIOS Sr-59: G.O0E+00
Xe-1353% 135F+003 TeI32: 0.0E+C00
Xe-13T: 137001 Zr-85: 0.00EH0D
Xe-138; 1368405

1271873015 T55.10 AN
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PAGE NO. 36 of 49

Distsaca
{miles)
0.3
10
20
50
75
100
2006

Distance
{milesy
a5
10
20
50
13
100
200

Distance
{emilez)

03
1D
20
50
75
100

Plume Traret Tme CHIQ Valne

CHIQ DEPL

{aoarsminnres) : {sec/m”} {zecim®)
[+312] 2 EBEEN0S 2BaEKE
3313 _ TOITEOOS 2 110E-D06
[ I TEEDOS 3151006
23 1LCOE-008 TIT3-0W
34 . 3PDEN0T 3EBE0
o435 3BSIET LHEDT
131 LHIENT S.109E-XG
[Beasurable Doss Rates | _
Immerziop Whole Body IIDE Ioding CDE
sabic y33 gamms extermal + intormal Thyreid
{remiir) {vemhx) (remibr)
(11751 D 2135
0.0042 ’ 0607 el
0.0 QLB ey
G000 Daa 0.004
Q.03 0005 L4142
[He : 0060 [HLL 48
G080 000 [Le)]
TILE Indine CDE
Immerzion Whole Body sxternal +intermal Thyroid
noble gas pamms {rem) {rem) {rem}
[HuE] ALY Q133
G.0M 0007 0050
435373 040 G017
QX0 0£01 000
000 ’ 0.000 (L 8K
§.000 00053 2001
G.000 : 0000 [HlLA L

200

TX1E2013 7:54:42 AM

~
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-

R

e Attachment 3 PAGE NO. 37 of 49

DRILL  rinies s o  DRILL

ICnlcuhdon: Coampleted :
RESULTS

Aechod of Projection: Wind Veloeins 132mihr Release Rater 1 19E+007 uCifzac
STAMPEIDE e
Wind Direcdan: 180

Offzice Duze Projection {rem):

1 mile 2 miles Faniles 18 miles
TEDE 0.o07 0.0063 [s1sn}] [eRE €]
€DE 0.050 017 .60 a.001

Projected duration ef ralezse: 1.0 hours
A General Emergency Reguires a Protective Action Recommendation
EVACUATE ZONE{S): 1
SHELTER IN PLACE ZONE(S): 2
AFFECTED DOWNWIND SECTORS: R.AB - .-

All Remaining Zones Go Indoors And Mogitor EAS Radio Station

Based on a Dose Rate Projection of = 3 mremhr (Immersion Whele Body Noble Gas Gamma) at the
Site Bonmdary {2 Mike} for 13 minntes or longer the Emergency Classificarion Initiating CondiionRAL
{ALERT} has heen met.

PERFTOFRAFD BY:
12183013 7:35:14 AN
Name DateThe
REVIEWID BY:
FaddbmrzerRadinlogenal Direetor DrateFime

XIS 2012 75442 AN



' ] CALC. NO. STPNOCO[3-CALC-002
Radiological Release Thresholds

for Emergency Action Levels REV-1
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339282011 _
DateTime: FN172013 1525
Cammenis:

. Ther Name: Uit Vent Site Aren

oA | User Supplied Information pees

Afetenrological Date Inpais: .
CGround level windwlocity: 132 mifor
Ground level wind fram: 130 deprees
Ceer-selected Stakiiiy Class
Statetify Class: 13 - Nentral™

Abnitored Uit Vent Releace:

Uit Vent Release Rate enfered  L50ES0T aCisec
Reactor Shotdown DafeTime: 12;'11'.;‘1013 34:25
Relgase Start DafeTime: 121702013 15:25
Fatimgted Release Dorabinn: 100 bhoms

Nudlide Mexfure: GapInweniory

Calcnlated NOELE GAS release rate: 1.19%+007 uCi'sec

NOBLEGAS IODINE ’ | PARTICTLATE
Nuchde aCifzec Nechde ulisec Nuchice - uCi'sec
Kr-838F 2FTEH05 Fl31: JIZE0E Cx-134: 1DSEHOL
Ri-95: 1LOEHG Fl13z: FI1EE4 o137 8 24EH000
Er-85F TOERNS I;BS: GBS CePr-144: 2102003
Ex-87: BOEHS E134: 30T Ce-141: 2803
Er-88: 1.75E+006 Flis: S17E04 La-140: S31E003
Br-99: JYEHDD R0 3A3EHI0C
Ne-TAIAY IITE . RoBRB-1046: S2MEOB4
Xp-133: SITEH0S Ra-103: 2 SE003
Xe-1330E 191EHNG Sr/¥-9: GI0ESE
Xe-135: 145E+006 Sr-59: 1.808002
¥e-135AE  GIEHH TeRdL: 135E+000
X137 QM+ Zr-95; 3.EELES
Ne-138: AETEHGS

1273013 32533 P
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PAGE NO. 39 of 49

DateTime: 11172013 1525

Cemmanis:

Feion 7033 03

I S 2T,

Woer Name: Unit Vent Sica drea

52011 Page 10£2

Dizrznce
{miles)
0.5
10
20
50
5
e
200

Distance
(emilez)
a3
1.0
30
50
75
100
00

Diztoner
(emiles)

13
10
20
50
73
100
200

Plame Trarel Tme CHLQ Value CHLQ DEPL

(hoara:miznces) {sec/m?) (zec'm®
o0 T ESEENDS 2B
43153 LO3IE-OS & 110ED08
&00 3735E005 3.151E006
823 1004008 TITCELN
[ STHEOQ7 38BB0N
42 51 1831E007 IHIEDR
13 ESMIEQ0TY S 109008

|3easurabie Dose Rates | PAG Dose Rates
Immerzion Whole Body TFDE Ipdins CDE

meble paz samme exreTRal + intermal Thyreid
{remihr) {remhr} {remkr)
085 0.160 1564
00532 0060 Q510
602 0421 0.176
G0z 0008 Co41
[iad] Py ] oMl
€001 Pkl o0l4
&0 0£01 O3

easurzhis Dozes

[P Dot |

TIDE Iodine CDE
Immerzion Whele Hody exreraal + internsl Thyroid
noble pas pamma frem) {Tam) {rem}
0083 0.163 1354
G033 0063 @510
o2 082l 8176
003 0005 o041
.00 05203 o
001 0L [IUE
Q000 0401 [t

1ZFTR05 325231 Py
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CALC. NO. STPNOC013-CALC-002
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i

e very peojct £ ey doy, Attachment 3 PAGE NO. 40 of 49

-' ST: '\LPE “Results Inf
DRILL R,a.in,mnis ool ormation DRILL

[Caleulagons Completed

RESULTS
Meth%&_ir Oii‘\ P[;%;Cﬁﬁ')ﬂ ! Wind Velocity: 132milr ll?.eien e Rate: L19E+007uCi%ac
T ] Wind Direction: 180 '
Oifzite Dose Prejection (rem):'

1 mile 2 miles & piles 10 milas
TEDE G.060 06021 0.005 G002
ChE 0510 6.176 (341 0014

Prajected duration of relezse: 1.6 kours
A Genernl Emergency Requires a Protfective Action Recommendation
EVACUATE ZONE(S): }
SHELTER IN PI_AC.-E ZONE(Sy: 2
AFFECTED DOWNWIND SECTORS: R,ALB
All Remaining Zores Go Indeers And Monitor EAS Radio Statien

Based on 3 Site Boundary (1 Miley Dose Projection = 6.1 rem TEDE andfor 0.3 12t Thytoid CDE the
Emergency Classification Initiating Condiion R51 (3ITE AREA EMERGENCY) has been met.

PERTORALED BY:
1X17720133:35.28 P
Name DataThne
REVIEWED BY:

Rad ManagerRadiological Birector Drate Thne

TX172618

is

321 PM

[
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Fezelle nge—Fuery prajact, Sveey 3oy Attachment 3 PAGENO. 41 of 49

TT L STAMPEDE User Supplied Information L
Bevizien 7.0.33 282011
DateTime: 12172013 1528 e Name: SteamLine Sire Arex

Commnents:

aa [Tser Supziied Information [ Sy e S et

Meteorological Date Inpats:
Ground level windwlocity: 132 mi'hr
Ground inel wind from: 130 deprees

Tser-selected Stability Class

Stability Class: D - Neatral®
Abmitored 5/G Tobe Ruplore Release:
Steam Actidty: 4 S0EH001 uCifcr
Stearn Thow Rate: 1.050 mihr

Rezctor Shutdown Date/Time: 101772013 1425
Redease Siart Date/Time: 1272013 15225
Fetimmated Release Duration: 100 hoors

Nuchide Moinre: Nolle Ga= +Iodine
Infine 25 percent of nobie gas:  0.2%4

Calcalated NOBELE GAS relegse rate: 120E+008 wli'sec

NOBLEGAR IODINE PARTICILATE
Nuclide ali/sec Nnclide aliser Nnclide elifsec
Kr-83%E LIEH0S E131: JOTEHOM Cs-134: S.OEHIOD
Kr-85: FASE+0S 132 EREIZ o ) Cx17: 0. OIE+HGD
Kr-35AE 5BIEHL0S 133 L0050 CoPr-144:  (EL0
Kr-87: A3EHE 1134: 427E003 Ce-141: G.OMEHOD
Kr-88: GOIE+0S 138 MBS La-140: 0.QUE+HOG
Hr-8%: 3OELN2 An-59: Q.0IE+HDD
X-13IRE 1237E+006 RaRb-106:  QUENDD
Xe-133: 1.0EEHGE Rn-143: 0.00EHOS
Xe-X3IAE 1LEZEHG Sr/Y-90: 2.00EH0D
Xe135  3IGEHOS Sr-89: O.NIE+E00
Xe-135%E 1.21E+004 Te-132: 0.IOEHD0
Xe-1dT 11CE+0D Ir9s: QUEHDD
Xe-138: 13E+004

12472013 3:20:03 A
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PAGE NO. 42 of 49

Comments:

Diztxnce
{rilez)
g3
10
20
50
75
fhily
200

Distance
(emiles)
Q3
io
0
50
13
100
200

Distance
[{--H 3]
03
10
20
i
75
plily]
200

1XI72013 32BN

Pleme Travel Tme . - CHI'G Vakar

CHI(y BEPL
{hoprs:minnfes) {sec’m”) (zec/m™)
a2 2EBENDS 2BGENS
ols LLETEQ05 2 110EXG
&0 3TSEED0S 3151E-006
o3 1 o006 TITREQNT
831 5TEO07 IEBE0N
045 ’ 38512007 2 BT
131 ESHIENN 2. I9E-D08
|Adeacurable Dose Rates | PAGDase Rz )
Immeriion Whale Bady TIDE Ipdins COT
nobls Fas pamms extermal + intermal . Thyreid
frevoihr) {remhry (rem )
¢111 0.1 1354
00423 ' LiLe72) [ ]
0015 . 0808 al7a
L0 DL06 (041
(AL 1) ne03 131241
£.001 002 LHIGES
{31 1)1 0401 Qs
[FiCToses]

. TIDE Indtize CDE
Immersion Whole Bady exterazl +intermal Thyrnid
noble gas pameyz {reos) T {zem) {rem}

Coa 0182 1354
002 672 0XE
0015 D435 0175
o0 ) 04506 8041
a0 LB 41
{001 o402 [HUK]

BKs

[H 0401




Radiological Release Thresholds

CALC. NO. STPNOCO13-CALC-002

3 E N E R C @ N for Emergency Action Levels REV-1

B sty projict, fvary oy Attachment 3 PAGE NO 43 0f 49

DRILL o s s DRILL

[Calculations Completed

RESULTS
Methng gg ?[E;j;cgian: Wind Velocin: 132t Releaze Rater 1. 20E+008 uCi'sec
: ' Wind Direction: 130
Offsite Doze Projection {rem:
1 mile 2 mile: 2 miles 10 miles
TEDE 0a72 0023 0006 0.002
CDE 0.506 0173 0G4 nLi3

Frojecied dmaton of ralease: 1.0 Eours
A General Emergency Requires a Pratective Action Recommendation
EVACUATE ZONE(S:: 1
SHEITER IN PLACE ZONE(S): 2
AFFECTED DOWNWIND SECTORS: E.A,B

Al Pemaiping Zonas Go Indeors And Monitor EAS Fadio Statiop

Based on a Site Boumdary (1 Mile) Dose Projection = 5.1 rem TEDE and’or 0.3 rem Thytoid CDE the
Emergency Classification Initiaticg Condifon RS (3ITE AREA EMERGENCY) has been met.

PIRTORAMED BY:
12172013 32200 FAL
Nnme DateTine
REVIEWID BY:
RaddbengerRadisbogienl Divector BateThne

120772083 320
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fvery doy Attachment 3 PAGE NO. 44 of 49

TNDTIT T 5’IAMPEDE s phed Infors

DatefTime: ¥V17/2013 1526 ‘e Name: Uit Vent Genesal

Commenfs:

| Tser Supphed Inforination

Afeteorological Data Inpats:
Ground level windwlocity: 132 mifhor
Ground Jevel windfrom: 130 degrees
Ceer-selected Stability Class .
Statility Class: "D -Neutral”

Abnifored Tnit Vent Relogse:
Tkt Venf Refease Rate entered L50EHGS uChisec

Reacter Shofdovn Dafe/Time: 121772013 14:28
Release Start DafafTima: 12717/201315:26
Fstimated Releaze Duration: 100 homrs

Nudide Mixture: ‘Gaplnventory

Calcalated NOBLE CAS release rate: T 19F-008 ulizec

NOBLEGAS IODDNE | PARTICTLATE

Nuchda aCifzec Nuclide uCEset . Nuchide aCi'sec
Kr-33%E 23TEHOE }131: L1ZE0E5 Cs134: 10BN
-85 LOSEHOS 132 31EEHGS Cs-137: R25EHOL
Br-85LF THEHS Ei33: GOERGE CofPr-I44: 2105002
Kr-87: G NFEHOS 134 J0EEHNS Ca-141: 35EL
Kr-88: L75E+T F135: S5.1TEHRG La-140: 331E00
Er-8%: 3HEH An-09: 343E+00L
Xe-313IAE 3IEHGS . Ra/Rh-104: 855005
X133 E2TEHOT En-163: 2IELR
XeJ33%E 101EH0S Sr/Y-96: G IEO0S
Xe-335: YASESDOT Sr-38: 1825001
Xe-1350E  BIEHNS Te-132: 135601
-1 Q5 ZIr-95: IEEOR
Xe-133: 2GEHOS

1XERI013 32637 I
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e Evrg aroinct, Feery 2oy, Attachment 3 PAGE NO. 45 of 49

[~ .r N O N N R N N R R s S e Eame s Eirm I T
LL STAMPEDE Results Information DRILL
DRI > RE'ALED:'I’O_’&B QZ ‘_Ull Pagelof2
DateTime: 131720131526 Ther Namne: Unit Vent General
Commenis:
¢ Idoroxahon
Diztance Prume Travel Time CHEQ Vabue CHI< DEFL
(milez} ¢honrsiminnees) {zecim™) {zac'm”
B35 o0z 2 ESENS 2AFGELCS
10 [0 LO3ZE005 GILIECNS
20 [ 3753E006 3151E00S
50 23 FOOE-008 TIIEEDN
75 &34 S.TEOHM IHSEONT
100 043 3B51E-007 2HIELDT
200 131 PHIE-007 & 19E003
[A%asuraiie Dose Ratas | PAG Dose Rates
Immeriion Whole Body TEDE Iodine CDE
Diztence poble gas gamma exterzal +internsl Thyreid
{milen) {ree/hr) {remhry - - (remhr)
0.5 GETD 1593 135646
10 §35322 0801 5
20 @117 0212 1362
50 o9 0050 42181
T3 Cols a7 0214
o 2010 Qo7 $133
0 [HlLix] 0006 om0
[PRCTeE]
TEDE Indine CDE
Dizeande Immerzion Whole Body external + intersal Thyreid
(miles) noble gas pamma {rem) Grm) {rem)
13 [kl 1598 13.645
10 0332 0401 S0
an @117 0310 1562
50 Gy 0550 G311
15 Gold 0027 6314
mnn 0010 0017 81535
300 €003 0005 2050

1372015 32635 PV
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i

coEyary projzet fvery doy Attachment 3 . PAGE NO. 46 0of 49

DRILL  mcenoss s semete - DRILL

|Caleuladon: Completed #
RESULTS

Method of Frojecton: Wind Velociry: 133mitr . . Relenze Rate: 115E+008 uCizac

STAATIDE Wind DirecHion: 136G

Off:ite Doze Projectdon {rem):
1 mile 2 miles £ iniles 1} miles
TEDE £.501 G210 030 07

CPE 1.762 (41l 0133

Projented duration of ralease: 15 Bours
A General Emergency'Requires a Protective Action Recommendation
EVACUATE ZONE(S): 1,2
SHELTER IN PLACE ZONE(S): 6,11
AFFECTED DOWNWIND SECTORS: R.AB

AH Pemairing Zones Go Indeors And Monitor EAS Radio Statica

Based on 2 Site Bomndary {1 Mife) Dose Projection ™ 1 rem TEDE andfor 3 rem Thyroid CDE the
Emergency Classification Initisting Condiion RG1 (GENERAL EMERGENCY) has been met
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3.0 | Alarm Set point Adjustments
3.1 Liquid Effluents
3.1.1 Control Requirements

Control 3/4.11.1.1 of Part A of the ODCM requires that the concentration of radioactive material
released at any time from the South Texas Project (STP) to unrestricted areas be limited to ten times the
Effluent Concentration (ECs) in water. The ECs are as indicated in 10CFR20, Appendix B, Table 2,
Column 2 for nuclides other than dissolved or entrained noble gases. Noble gas concentrations must be
limited to 2.0E-04 uCi/ml.

3.1.2 Interpretation

Liquid effluent discharges from STP are diluted by a 7000-acre reservoir, Plant discharges are all routed
into the cooling reservoir where substantial dilution and radioactive decay may occur before ultimate
release from the site, The reservoir lies totally within the confines of the site and the use of its water is
restricted to plant operation. Recreational use of the reservoir is limited to occasional catch and release
fishing tournaments for employees and their families. This recreational use is closely controlled to.
prevent ingestion of radioactive effluents. Liquid effluents diluted into the cooling reservoir may be
released during:

a) scheduled blowdown operations to the Colorado River,
b) passive hydraulic relief well flow,

c) dilution into the shallow groﬁnd water aquifer, or

d) spillway releases.

The blowdown releases will be planned; however, the other releases are not controlled by the operations
staff. To assure that the provisions of Part A, Control 3/4.11.1.1 are satisfied, the concentrations of
radionuclides in the reservoir shall be maintained at levels less than ten times the limits of 10CFR20,
Appendix B, Table 2, Column 2. Hence, STP shall apply controls on the concentration of liquid
effluents as they are discharged into 4he reservoir to assure that any releases to. uncontrolled areas from

" the reservoir ifiéet the requirements-of Control-3/4. 1+ b - - — - - . .

3.1.3 - Implementation

Concentrations of radionuclides in the cooling reservoir will be controlled such that the sum of their
ratios to the ECs, A, remains less than ten as indicated in Equation 3.1a below:

¢, C C, '
A=—b+ 2+ . +—<I0 . - Eq.3.1a
EC, EC, EC, :
Where Ci, Cy,..., C; are the measured nuclide concentrations of a representative sample of

reservoir water (uCi/ml);

EC;, EC,,..., EC;  are the associated effluent concentrations of those nuclides which
collectively contribute at least 90% to the total dose. .
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As long as “A” from equation 3.1a above is less than ten, releases from the reservoir to the off-site
environment will meet the requirements of Control 3/4.11.1.1. In order to assure that A never exceeds
ten, the dilution afforded by the circulating coolant and auxiliary cooling water flows must be estimated.
The dilution of liquid radioactive waste discharges into the circulating coolant from each unit is
calculated as indicated below:

A =[DF.*A,] + [DF.*A ] - Eq.3.1b
F .
DF, = ———— _ Eq.3.1c
F, +F
F .
DF, = —— Eq.3.1d
F +F v _
where:
A = the sum of the effluent concentrations in the circulating coolant as it 1eenters the
reservoir divided by their ECs; A < 10.
DF, = dilution factor for a radioactive waste
A; = npumber of ECs permitted in the radioactive waste flow from the waste monitor tank,
unit less factor;
DF. = dilution factor for circulating coolant :
A, = number of ECs in the circulating coolant before addition of the 1ad10actwc waste
stream as measured periodically for the reservoir, unit less factor;
F, = average flow rate of radioactive waste as determined by the rated pump capacity of the
radioactive waste discharge, gal/min;
F. = {flow rate of circulating coolant and the open loop auxiliary cooling water, normally

4.5E5 gal/min (4.5ES is 1/2 the normal circulating coolant flow of each unit since
liquid radioactive waste is discharged into only one of two 138" lines). F. may be
determined by multiplying the number of circulating coolant pumps operating by the
rated pump capacity;

Since liquid effluents are released as batches, the very large dilution factor afforded by the reservoir

would not be fully used even if high concentrations of liquid radioactive waste were infrequently
discharged from the plant. As an operational rule, liquid effluents should not be discharged to the
reservoir if the value of A, as described by Eq. 3.1a and as calculated by

Eq. 3.1b, exceeds "ten". From practical experience, limiting liquid effluent discharges such that A< 10
maintains the measuted reservoir concentrations within the limits of 10CFR20, Table 2, column 2.

If the value of "A" in equatlon 3.1b is set to its limiting value of 10, the terms in Eq. 3.1b above can be
rearranged as shown below:

[F, * (10— A)]
F

r

Ar =

+10 | Eq.3.le
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An estimate of A, appropriate for limiting routine batch discharges to the reservoir can be made

assuming that the radioactive waste stream flow is at its nominal value, the flow of dilution water is at’

its minimum, and that the reservoir is virtually unpolluted. In this case the values for each variable
above become:

F. = 113,000 gpm (one circulating coolant water pump)
Fr = 250 gpm (nominal flow rate limit for radioactive waste discharge pump);
Ac; = 0 (reflecting good radioactive discharge management)

Hence, Eq. 3.1e can be solved for A, as:
Ar = [113,000/250 * (10-0)]+ 10 =4530

This suggests that for normal operation with a "clean" reservoir, the administrative limit for discharges

should limit discharge concentrations to no more than about 4530 times the effective EC of the

radioactive waste stream.

The radioactive waste stream itself is characterized by a mixture of radionuclides at concentrations Ci,:
Cy, ..., Cj. The effective EC of this waste stream can be estimated from the radiochemical analysis of the
waste monitor tank prior to a batch discharge using the following formula for effective EC:

EC _ Eq.3.1f
Bl = e &
% (C,/EC))
where
C; = concentrations of individual radionuclides, "j", in the mixture, uCi/ml
>C; = sum of the concentrations in the waste monitor tank, uCi/mi

EC; = effluent concentrations listed in 10CFR20, Appendix B, Table 2, column 2, for each
radionuclide, "j", uCi/ml

" ECer = effective EC for a mixture of rad.ionuclides, uCi/ml

The limiting concentration, LC, may be estimated by multiplying the value of ECes from Eq. 3.1f by the
factor A, from Eq. 3.1e.

LC Ar * ECeff ) Eq. 3.1g

This limiting concentration could be used as the basis for setting the liquid effluent monitor, RT-8038, if
the instrument could detect these nuclides. However, the model RD-53 detector used in the RT-8038
monitor is sensitive to only gamma emitting nuclides, and its sensitivity to individual gamma emitters is
not the same. The alarm set point must be based on the response of the RD-53 detector in counts per
minute, cpm, to a nuclide mix in a particular discharge corresponding to an LC.
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The count rate corresponding to the effective effluent concentration, CR, can be calculated in a manner
similar to the methods of equation 3.1f.

_ 3(C,*Er)

; Eq.3.1h
L (C/EC)

where _
CR = count rate, cpim, associated with one ECess
Et;  =RD-53 response to nuclide “j”, (cpm)/(uCi/ml)
The limiting count rate, LCR, may be estimated as was the limiting concentration in equation 3.1g.

LCR = A *CR | Eq.3.1i

The following example uses the average mixture of radionuclides measured in the liquid effluent
released during August 1988 to calculate the limiting concentration and corresponding limiting count

~ rate for the RT-8038 monitor:

Nuclide Concentration C EC Concentration/EC Er C*Er
(uCi/m)) _ (uCi/ml) (C/EC) (cpm)/(uCi/ml) (cpm)
H-3 1.74E-02 1E-03 1.7E+01 0 0
Cr-51 4.22E-08 5E-04 8.4B-05 1.45E+07 6.12E-01
Mn-54 2.80E-08 3E-05 9.3E-04 1.40E+08 5.91E+00
Co-58 1.01E-06 2E-05 5.1E-02 1.83E+08 1.85E+02
Z1-95 3.41E-08 2E-05 1.7E-03 - 1.40E+08 4.77E+00
Nb-95 3.41E-08 3E-05 1.1E-03 1.40E+08 4.77B+00
Co-60 2.20E-08 -3E-06 7.3E-03 2.65E+08 5.83E+00
Xe-133 3.96E-05 2E-04 2.0E-01 0 0
Xe-135 2.48E-07 2E-04 1.2E-03 - 1.31E+08  3.25E+01
1.74E-02 : 1.7E+01 2.39E+02

EC,y =(= C,)/(E(C,/EC)))=(1.74E - 02 uCi/ml)/1.7E + 01
=1.0E - 03 uCi/ml

CR =(Z(C,*Er)) / (E(C/EC,))=(2.39E +02 cpm)/ 1.7E + 01
' =1.4E+01cpm

The limiting discharge concentration in this example can be estimated using Eq. 3.1g as shown below:
LC = 4530 * 1.0E-03 uCi/ml = 4.5 uCi/ml

Note that radionuclides were included in the calculation which could not be detected by the model
RD-53 detect_or. Examples of such nuclides include H-3, C-14, Fe-535, T¢-99, and Sr-90.

The alarm set point must be calculated based on the count rate RT-8038 would indicate if this limiting
concentration were present. This count rate can be estimated using Eq. 3.1i as shown below:

LCR = 4530*14cpm = 63,000 cpm
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Note that no pr ovision was made for the detector background, uncertainty in instrument response, or any
safety factor in this calculation. Plant implementing procedures shall provide instructions for inclusion
of background in the set point estimation and shall have provisions for cleaning the detector if the

background becomes large enough to interfere with measurements.

As a result of improved radioactive waste treatment the gamina emitter concentrations of radicactive
liquid effluents may be a very small fraction of the non-gamma emitter concentrations. The limiting
count rate may yield an alarm set point lower than the expected count rate or expected monitor response.
In these cases, plant implementing procedures may provide instructions for determining the alarm set
point.

The limiting count rate calculated in Eq. 3.1i above should include these final adjustments as shown
below to yield the alarm set point:

alarm set point = (LCR) * SF + bkg . Eq. 3.1j
where '

SF = safety factor which includes the error margin calculated for this monitor. The effluent
monitors are assumed to be accurate to 25%. An appropriate safety factor therefore
should be set at 0.75 to reasonably assure an alarm and automatic discharge
termination at or before exceeding the limiting concentration. The reader should note
that the limiting concentration is calculated at the monitor, before the vast dilution
provided by the reservoir. Hence, even if the LC were substantially exceeded for
discharges into the reservoir, little chance exists to exceed an EC in unrestricted
areas.

bkg = detector background in cpm

For ﬂue example chosen above and assuming bkg = 0, this calculation would look like: _

alarm set point= 63,000 cpm * 0.75 + 0 cpm
= 47,000 cpm

The detector response function is not as precisely known as this example would suggest; hence, 20-30%
differences between estimated alarm set points are not significant. It may be convenient for this alarm
set point to be expressed in units of uCi/ml or uCi/sec based on the appropriate uCi/cpm conversion
factor. The RT-8038 alarm may be set to a default value if the default does not exceed the value
calculated in Eq. 3.1j above.

The alarm set point and calibration factors for liquid effluent monitor RT-8038 are applied to batch
discharges and are adjusted for each discharge if the nuclide mix is sufficiently different to change either
the discharge limit or calibration factor from the previous setting by more than 25%. If the alarm set
point is exceeded during a batch discharge, the discharge is automatically terminated until the batch
discharge activity is confirmed. Discharges from two or more waste monitor tanks from a single unit
simultaneously are prohibited. Hence, this: ODCM does not provide mstructwns for sunultaneous
discharges from the radioactive waste monitoring system.
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RT-8038 is the only liquid effluent monitor for each unit. Gamma detection instrumentation is installed
for other systems (RT-8041 and RT-8042) as shown in Figure B2-2, These process control instruments
have alarm set points at 1.0E-06 uCi/ml or less (one EC for Cs-137) above background and act to
identify rather than to quantify activity in systems during a discharge. If activity is identified, it is
sampled and discharged (if treatment is not required to meet the limiting concentration of equation 3.1g)
or is routed to the liquid waste processing system for treatment and discharge as a routine liquid effluent.

3.2 Gaseous Effluents

3.2.1 Control Requirements

Control 3/4.11.2.1 of Part A of the ODCM requires that the dose rates at the site boundary and beyond
from noble gases be no greater than 500 mrem/year total body and 3000 mrem/year to the skin.
Furthermore, dose rates due.to I-131, I-133, H-3, and all radionuclides in particulate form with half-lives
greater than eight days shall be less than or equal to 1500 mrem/year to any organ.

3.2.2 Interpretation

In order to help ensure that these limits are not exceeded, the alarm set points for the MAB/RCB
common exhaust noble gas monitors are to be calculated such that the nearest offsite receptor would not
be exposed to noble gas concentrations likely to produce a dose rate greater than Control 3/4.11.2.1
from the combined releases from Units 1 and 2. Todines, tritium, and all other radionuclides
contributing to organ doses are not considered for purposes of setting alarm points since they are
sampled and not monitored.

3.2.3 Implementation .

The nearest site boundary is about a mile from either unit; hence, a factor to relate the rélease to the
concentration at the site boundary is necessary. UFSAR Tables 2.3-25 and 2.3-27 contain 2-hour and
annual average X/Q values at the s1te boundary in each of 16 sectors. Logarithmic interpolation

provides an estimate of 5.3E- 06(sec/m’) for the 500 hour X/Q in the NNW sector. This value of X/Q.

shall be used to provide estimates of dilution for the purpose of setting alarm points for routine releases.

The most prevalent radioactive gas present in the effluent may be used to control emissions when the
noble gas effluent is dominated by a single nuclide. If no single nuclide dominates, then release alarm
set points should be based on the average mixture found. :

The dose rate to md1v1duals at the site boundary may be estimated using the equations of section B4.42
(Eq. 4.4d for whole body dose rate and Eq. 4.4¢ for skin dose rate). Therefore, the limits of Control
3/4.11.2.1 may be expressed in terms of the following equations for each noble

gas:

Drgamma * . 8760 < 0.5 rem/yr Eq.3.2a

~ whole body dose rate =
skin dose rate = Drgip * 8760 < 3rem/yr Eq.3.2b
where 8760 = units éonvcrsi011 factor (hr/yr) '
Drpamma = whole body dose rate, rem/hr
Dtsiin = sgkin dose rate, rem/hr
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Dt gamma = 0.114*X/Q*Y  (Qi*Dfigonma) * SF (rem/hr)
Drsin = 0.111*8: ™ Drypmaein + Py (rem/h)
and where
Drgammaiy = 0.114*X/Q* >’ (Qi* Dfi ymaui) (rad/h)
Drpeta(skin) = 0.114*X/Q* Z (Q1* Dflyeiqiimy ) (rem/h)
Dfigamma = gamma dose to tissue conversion factor by nuclide from Table B-1,
_ Regulatory Guide 1.109 (mrem -m*/pCi-yr),
Dfiganmaein =  gamma dose to air conversion factor by nuclide from Table B-1,
' Regulatory Guide 1.109 (mrad -m*/pCi-yr),
Dfiyeta(skin) =  beta dose to tissue conversion factor by nuclide from Table B-1,
Regulatory Guide 1.109 (mrem-m®/pCi-yr),
1.11 = ratio'of the mass stopping powers for electrons in air to tissue.
0.114 = conversion factor from (mrem-m>)/(pCi-yr) to (rem-m>)/(uCi-hr)
Qi = isotope "i" 1elease rate (uCi/sec) from monitors RT-8010B
X/Q = 53E-06 (sec/m’);
St = 1.0 (a shielding factor set to one since it is not applicable for

" instantaneous dose rate calculations);

Hence, release rates, Q;, can be calculated for each noble gas which would correspond to the whole body
(0.5 rem/yr) and skin (3 rem/yr) limits of Egs. 3.2a and 3.2b. Furthermore, if the release rate is divided
by the unit vent flow rate, the limiting stack concentration may be estimated for each noble gas as
indicated below and as listed in Table B3-3:

(limiting stack concentrations),, =  LCuwp = Q/F Eq.3.2¢
43 cileo)

Dﬁgnmma * F

(limiting stack concentrations)sin = ' . | LCuin = Q/F Eq.3.2d

267 (uCi/ec)
(1 l* Dﬁgnmma +Dﬁbem(sklin)*F
where F = unit vent flow rate ( 200,000 scfm = 9.4E+07 cc/sec)
Qj = solved from the Eq. 3.2a and 3.2b with Drgamma = 0.5 rem/yr and quk,n =3 rem/yr

94.5 and 567 have units of (mrem-pCi-m>)/(pCi-yr-sec)
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As for the liquid monitor, a safety factor should be included to afford operators an opportunity to take
corrective action should a release threaten to exceed the Control limit. However, an allocation factor is
also necessary to assure that the off-site dose rate due to effluents from other potential release points do
not combine to exceed the Control limit. Errors associated with the effluent monitoring must also be
considered in estimating the set point. Lastly, the detector background should be included in the alarm
set point calculation. The set point calculation should therefore resemble Eq. 3.2¢ as shown below:

alarm set point = [(LC)* SF * AF] + bkg : Eq.3.2¢

where LC either the whole body or skin limiting stack concentration, whichever is less, uCi/cc

SF = safety factor which includes a margin for monitor error for this monitor (Bechtel
calculation 9ZC6008 documents.the RD-52 detector statistical accuracy to be about
40%. Hence, the safety factor is estimated as: 1 - 0.4 = 0.6). Measurements-of grab
samples taken during noble gas releases has demonstrated that the RD-52 detector

is more accurate than the engineering calculation suggests. Thus the safety factor
of 0.6 is conservative.

AF = allocation factor (ex: 0.5 or half for each unit)

bkg = detector background, uCi/cc
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EXAMPLE CALCULATION

~ The routine release point alarm setting should be limited to the value listed for Xe-133 in Table B3-3.

However, a calculation for a release with several noble gases could be made as shown below if a very
precise estimate of the limit were necessary.

Given:
Limiting _

Measured Concentration, LC C/LC
Nuclide -| Concentration, C _(uCi/ce) :

(uCifec) Whele Skin | Whole Body |  Skin

ody

Ar-41 1.0E-06 1.14E-04 | 4.63E-04 | 8.77E-03 2.16E-03
Kr-85 1.0E-06 6.24E-02 | 4.44E-03 | 1.6E-05 2.25E-04
Xe-133 | 4.0E-05 3.42E-03 | 8.64E-03 | 1.17E-02 4.63E-03

- 2.05E-02 7.02E-03

- The fraction of the limiting concentration for both whole body and skin exposures is estimated as the

sum of the ratios of the measured release concentrations divided by the corresponding limiting
concentrations from Table B3-3. These values are listed in the table above under the column "C/LC."
In this example, the sum for the whole body exposure is more limiting than for the skin (normal result).
This sum represents the fraction of the limiting concentration for the current release. The limiting
concentration for each nuclide in the mixture could be increased by the factor listed in the column
“C/Y(C/LC)” below: ' ' '

C/d (C/LC) . Re; (C/Y. (C/LC))*Re;
4.88E-05 2.6 1.26E-04
4.88E-05 24 1.17E-04
1.95E-03 - 1.0  1.95E-03
2.04E-03 - ' LCetr= 2.19E-03

Since the monitor does not respond to all radionuclides the same, the product of value “C/3(C/LC)” and
“Rei* (the relative response from Table B3-2) yields the monitor response to each nuclide in the mixture
at their respective maximum concentrations, column “C/2(C/LC) * Rei". The sum of these
concentrations, LC.s, is the effective limiting concentration indicated at the monitor when the whole
body or skin dose rate at the site boundary equals 500 mrem/yr or 3000 mrem/yr, respectively.

LCeff = > ((Ci/ (Ci/LCi))*Rei) : Eq.3.2f

The alarm set point would be estimated in accordance with Equation 3.2e as shown below where LCy is
used in place of LC:

alarm set point [2.19E-03 uCi/cc * 0.5 * 0.6] + 0 uCi/ce

= 6.6E-05 uCi/cc or 67,000 uCi/sec (at a vent flow rate of 200,000 cfim)
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The alert set point may be chosen at any value, but typically might be set at about 80% of the alarm
limit. '

Note that the limiting release concentration (2.04E-03 uC1/cc) is about 93% of the indicated limiting
concentr. atlon (2 18E- 03 uCi/cc) in this example because *'Ar and **Kr do not have the same monitor
response as ' 33Xe to which the detector is calibrated.’

If the alarm set point calculated using this method is too conservative to permit a short term release, the
set point may be recalculated using the anticipated X/Q during the release period using the best available
forecast data and Equation 4.4d of Section B4.4. If no concurrent release from Unit 2 is projected, the
allocation factor in Equation 3.2e could be increased to unity if the release were closely monitored.
Equation 4.4d used to calculate the sector average X/Q would not provide conservative X/Q estimates
and, hence, the release would require close monitoring to assure compliance with the Control limit.

Some process control monitors exist within the plant which are used to limit the efftuent from particular
parts of the plant should they threaten to cause the unit vent monitor to exceed its alarm set point.
Although these process monitor set points are not required to be set in accordance with the ODCM,
these alarm set points could be related to the unit vent alarm set point based on their contribution to the
unit vent exhaust rate. For example, the containment supplemental purge line could have its set point
calculated.as:

unit vent flow

(alarm) *(Unit Vent alarm setting) * AF

supp. purge flow ‘ Eq.3.2¢g

purge =
_where unit vent flow rate = 200,000 scfm = 94 m>/sec
supp. purge flow = 5,000 sefm = 2.4 m*/sec

Unit Vent alarm setting = current unit vent alarm set point
AF’ =-additional allocation factor (note: the sum of all allocation factors shall be 1.0)

For example: 0.2 for supplemental purge
0.2 for purge line
0.2 for fuel handling building
0.2 for waste gas process system
0.2 for remainder of plant

Although Control 3/4.11.2.1 requires periodic confirmation that the off-site dose rates calculated for -

particulates, tritium, and iodine do not exceed 1500 mrem/year to any organ, alarm/trip set points are not
practicable to apply when considering instantaneous iodine and particulate dose rates. NUREG-0133

-acknowledges that for practical reasons such alarm set points could not be set unambiguously.

Although the above method is suitable for the common MAB/RCB exhaust system, two other monitored
atmospheric exhausts are not addressed. The condenser vacuum pumps may exhaust to the roof of TGB
or to the unit vent. This alarm set point is dictated by plant safety considerations and is more
conservative than off-site dose criteria. The flow (dry gas) through this exhaust is only about 2 (cubic
meters/minute) and hence would not contribute significantly to the off-site dose unless the concentration
of noble gas was exceedingly high, higher in fact than levels STP would permit to be exhausted onto the
top level of the turbine building. The set point for this detector is adjusted to assure the safety of plant
personnel if exhaust is to the TGB roof. Any releases from this exhaust whether routed to the unit vent
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or not will be included in monthly off-site dose calculations and will be reported in conformance with
Regulatory Guide 1.21.

The other potential release is through the main atmospheric steam dumps which may release activity
contained in the secondary coolant following turbine trips at greater than 50% power. These events are
not frequent and the radiation monitoring system is not capable of accurately measuring this type of
release. The Annual Effluent Release Report will contain estimates for such releases based on the
measured nuclide concentrations in the secondary coolant and the estimated mass of coolant vented. For
example: ’

release of nuclide "i" =Flowrate * Time * Concentration;
where  Flowrate = estimated steam vent rate, lbs/sec
Time = duration of release, sec

Concentration; = concentration of nuclide "i", uCi/lbs.

Plant operation with the RT-8010B alarm set using the methods of this section and with the 500 hour
X/Q shall demonstrate that the off-site dose rate does not exceed the Control 3/4.11.2.1 limits. If an

unusual operating situation arises such that the release rate approaches or exceeds the RT-8010B alarm-

set point, the actual dose rate shall be calculated using actual meteorological and release data with the
methods of ODCM Part B, Section 4.3. The real time dose rate may be used to demonstrate compliance
with Control 3.11.2.1.
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Table B3-1: Liquid Release Detector, RD-53, Response to

1 uCi/ml of Each Nuclide

. Count Rate
Nuclide Responsc (Er)
~ (uCi/ml) (cpm)/(uCi/ml)
Be-7 1.50E+Q7
Sc-46 2,74E+08
Cr-51. 1.45E+07
Mn-54 1.40E+08
- Co-57 9.78E+07
Co-58 1.83E+08
Fe-59 1.38E+08
Co-60 2.65E+08
Zn-65 7.26E+07
Kr-85 6.24E+07
Kr-85m 1.07E+08
Rb-86 1.18E+07
Kr-87 8.86E+07
Kr-88 8.49E+07 .
S1-91 1.90E+08
Zr-95 1.40E+08
Nb-95 1.40E+08
Zr-97 1.64E+08
Nb-97 1.42E+08
Mo-99 2.74E+08
Tc-99m 9.82E+07
Ag-110m 4.38E+08
Sn-1143 9.86E+07
Sb-122 1.09E+08
Sb-124 2.49E+08
Sb-125 1.21E+08
Te-129m 4.12E+06
1-130 4, 72E+08
Xe-131m 2.35E+06
1-131 1.43E+08
Te-131m 2.48E+08
Te-132 1.19E+08
Xe-133 0
Xe-133m 1.41E+07
1-133 1.45E+08
Cs-134 3.17E+08
Xe-135 1.31E+08
Xe-135m 1.16E+08
1-135 1.79E+08
Cs-136 3.90E+08
Cs-137 1.21E+08
Xe-138 1.24E+08
Ba-140 4.65E+07
La-140 2.74E+08
Ce-144 1.13E+07
Hi~181 2.00E+08
W-187 “1.11E+08
B3-12
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Table B3;1 : Liquid Release Detector, RD-53, Response {o
' 1 uCi/m] of Each Nuclide
(Continued)

The response of the RD-53 detectors to different radionuclides can be estimated using the gémma
emissions from each radionuclide and the monitor's most recent calibration data (detection efficiencies

used in this example are from Figure B2-5). The estimated response values listed above were estimated
as shown below:

detected cpm

- — = Eff| *n, + Bff, *n, +...+ Eff, *ni
uCi/ml of nuclide : .

where Effi = gamma detection efficiency for each gamma of energy class "i" from Figure B2-5
(cpm)/(uCi/ml)), -

!

n; frequency of gamma energy class "i" emission per decay.

Pure beta emitlers and alpha emitters 'produce zero response on this instrument. Gamma emitters with
energies less than 100 keV should produce little or no response on this monitor.

Example_ Calculaﬁons.for Entrained Noble Gases

Nuclide Detection . 1(:3; ;mi Exr(cpm)/(uCi/ml)
Gamma Efficiency
Energy(keV) | (cpm)/(uCi/ml) '
Kr-85m 151 1.15x 108 0.755 8.68E-+07
304 1.46x 10° 0.140 2.04E+07
- Total =1.07E+06
Xe-131m 164 1.20x 10° 0.0196 2.35E+06
Xe-133 81 0 0.371 0
Xe-133m 233 1.37x 10° 0.103 1.41E+07
Xe-135 250 1.40 x 10° 0.903 1.264E+08
608 1.44 x 10°. 0.0291 4,2E+06
: Total =1.31E+08
Xe-135m 527 1.45x 10° 0.800 1.16E+08
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Table B3-2: Noble Gas Detector, RD-52, Response to 1 uCi/cc of Each Nuclide

| . Rigggaiagg) Indicated Response (Re)

Nuclide ' com uCi/ece (Xe-133 Equivalent)
. uCi/ce
uCi/ce

Ar-41 9.4E+07 2.6
Kr-85m 6.9E+07 1.9

Kr-85 8.55E+07 2.4

Kr-87 9.9E+07 2.8

Kr-88 8.3E+07 2.3

Kr-89 1.0E+08 2.8

Kr-90 1.0E+08 2.8
Xe-131m '5.5E+05 0.015
Xe-133m 4,8E+05 0.14

Xe-133 3.55E+07 1.0
Xe-135m 1.5E+07 0.042

Xe-135 8.9E+07 2.5

Xe-137 - 1.0E+08 2.8

Xe-138 1.0E+08 2.8

The RD-52 beta radiation detectors are used in the RT-8010B gaseous radioactive effluent discharge

monitor. The response of the detector to different radionuclides can be estimated using the beta

emissions from each radionuclide and the monitor's most recent calibration (beta detection efficiencies
used in this example are from Figure B2-3). The response values in the column labeled "Count Rate
Response (E)" were calculated as shown below:

E. = detector cpm/(uCi/cc) =Eff; * n; + Eff +np + ... + Eff; * n;
Where Effi =  beta detection efficiency each beta of energy class "i"" from Figure B2-3 (cpm per
uCi/cce),
n = frequency of beta energy class "i" emission per decay.

The efficiency of detection factor relative to Xe-133, Re;, may be calculated from the above efficiency
as follows:

Rei=E/ ‘P of reference nuclide

uCi/ce

The reference nuclide is the radionuclide with which the detector was calibrated and the one for which 1
uCi/ce indicated by the monitor actually corresponds to 1 uCi/cc in the sample line. Most other
radionuclides will only approximately reflect a 1 uCi/cc monitor response when 1 uCi/ce is in the

sample line. Thus, the "Indicated Detector Response (Re)" column shows how well the RT-8010B .

monitor estimates the concentrations of each radionuclide potentially in the gaseous effluent stream.
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Example Calculations for Noble Gas Releases

- Beta Energy Detection Efficiency . E
Nuclide max (keV) (cpm)/(uCi/ml) Beta Fraction (cpm)/(uCi/cc)
Ar-41 1200 9.4E+07 1.00 9.4E+07
Kr-85m 820 8.8E+07 0.78 6.9E+07
K85 670 8.55E+07 1.00 8.55E+07
7.3E+07
3800 1.0E+08 0.73
Kr-87 2.6B407
1300 9.6E+07 027 9 0K 07
2800 1.0E+08 0.20 %?gj;g;
Kr-88 _900 9.0E+07 0.12 i
520 7.6E+07 0.68 “——“2—18.313 07
Kr-89 4000 1.0E+08 1.00 1.0E+08
Kr-90 2800 1.0E+08 1.00 1.0E+08
_ ' 0.0E+08
130 0.0E+00 0.58
Xe-131m _ 5.5E+05
160 1.3B+06 0.42 555405
' " 2 6E+06
200 4.2B+06 0.62 :
Xe-133m . . 228406
230 7.8E+06 0.28 A 3ET06
- Xe-133 350 3.55E+07 1.00 3.55B+07
Xe-135m 500 7.3B4+07 0.20 1.5E+07
o135 910 9.0E+07 097 82-7435:067
e~ D
550 7.8E+07 0.03 S OBT0E
6.7E+07
4000 1.0E+08 0.67 :
Xe-137 3.3E+07
3600 1.0B+08 0.33 TOET08
Xe-138 2400 1.0B+08 1.00 1.0E+08
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Example Calculations for Noble Gas Releases

Detection ‘Reference Re;
Nuclide Efficiency - Nuclide uCi/cc Xe-133/cpm
(cpm)/(uCi/ce) (cpm)/uCi/ce) uCi/ce/cpm
Ar-41 9 4E+07 - 3.55E+07 2.6
Kr-85m 6.9E+07 3.55E+07 1.9
Kr-85 8.55E+07 3.55E+07 2.4
- Kr-87 9.9E+07 3.55E+07 2.8
Kr-88 8.3E+07 3.55E+07 2.3
Kr-89 1.0E+08 3.55E+07 2.8
Kr-90 1.0E+08 3.55E+07 2.8
Xe-131m 5.5E+05 3.55E+07 0.015
Xe-133m 4.8E+06 3.55E+07 0.14
Xe-133 3.55E+07 3.55E+07 1.0
Xe-135m 1.5E+07 3.55E+07 0.42
Xe-135 8.9E+07 3.55E+07 2.5
Xe-137 1.0E+08 3.55E+07 2.8
Xe-138 1.0E+08 3.55E+07 2.8
B3-16
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Table B3-3: Noble Gas Detector, RD-52, Response to Single Nuclide

Limiting Stack | Concentration Limiting Indicated
Nuclide Whole Body Skin Count Rate Response
(uCi/ce) (uCi/ce) (cpm) (uCi/ce Xe-133)

Ar-41 1.14E-04 4.63E-04 1.1E+04 3.0E-04
Kr-85m 8.59E-04 2.13E-03 5.9E+04 1.7E-03
Kr-85 6.24E-02 - 4 44E-03 3.8E+05 1.1E-02
Kr-87 1.70E-04 3.64E-04 1.7E+04 4.7E-04
Kr-88 6.84E-05 3.13E-04 5.7E+03 1.6E-04
Kr-89. 6.05E-05 2.06E-04 6.1E+03 1.7E-04
Kr-90 6.44E-05 2.38E-04 6.4E+03 1.8E-04

- Xe-131m 1.10E-02 9.29E-03 5.1E+03 1.4E-04
Xe-133m 4.00E-03 - 4.44E-03 1.9E+04 5.6E-04
Xe-133 3.42E-03 8.64E-03 1.2E+05 3.4E-03
Xe-135m 3.22E-04 1.36E-03 4,8E+03 1.4E-04
Xe-135 5.55E-04 1.51E-03 4.9E+04 1.4E-03
Xe-137 7.08E-04 4.35E-04 4 4F+04 1.2E-03
Xe-138 1.14E-04 4.20E-04 1.1E+04 3.2E-04

NOTE: The limiting stack concentrations for whole body and skin listed above were calculated using
Equations 3.2c and 3.2d. The limiting count rate and indicated response are calculated using
the more restrictive limiting stack concentration as shown below:

03/01/2011

Limiting Count Rate= Stack Concentration * E
Indicated Response = Stack Concentration * Re;
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4.0 Off-site Dose Calculations

4.1  Liquid Releases

4.1.1 Conirol Requirements

Control 3.11.1.2 of Part A of the ODCM requires that cumulative dose contribution estimates be
calculated once every 31 days. The cumulative dose contributions should consider the dose or dose
commitment to a MEMBER OF THE PUBLIC at or beyond the site boundary from radionuclides in
liquid effluent releases. Such releases are limited to ensure that projected doses from each unit are:

a. less than or equal to 1.5 mrems to the total body and less than or equal to 5 mrems to any organ
during any calendar quarter, and;

b. less than or equal to 3 mrems to the total body and less than or equal to 10 mrems to any organ
during any calendar year.

If the above dose guides are not met, a report must be filed with the NRC Region IV office as required by
10CFR50, Appendix 1.

4.1.2 Implementation of Control 3.11.1.2

In order to satisfy the requirements of Control 3.11.1.2, the individuals who suffer the maximum total
body and organ doses due to liquid effluent releases are identified. The appropriate total body and organ
doses, Dose(a,j), atc calculated once a month for fish ingestion and shoreline exposure for each
potentially exposed individual (Little Robbins area, Colorado River, and Matagorda Bay/Gulf). These
doses are summed for both pathways at each location and compared with the limits of Control 3.11.1.2.

Dose(a, j) = pZath Zl Q) *R(a,1, ) ey~ (mrem) Eq.4.1a

where Q(i) and R(a,1,j) are described in Table B4-2 and where the values for R(a,i,j) are taken from Table
B4-7a. The applicable pathways for doses due to liquid effluents are listed in Table B4-4.
42 Liquid Exposure Dose Model

42.1 Pathways for Radionuclide Ingestion by Man -

Radionuclides which have been released from either unit, mix with the water of the reservoir. These
nuclides are expected to be further diluted into the Colorado River with blowdown operations or releases
via the spillway overflow (following unusually heavy rains). Water containing trace amounts of radio-
nuclides may diffuse through the bottom of the reservoir and become mixed with shallow ground water.
Hydraulic relief wells about the reservoir perimeter may include in their discharge some of this diluted
radionuclide-bearing water. These discharges enter the Colorado River, the West Branch Colorado River,
and Little Robbins. Slough (composed of both branches of Little Robbins Slough; sometimes called West
Little Robbins Slough and East Fork Little Robbins Slough). These streams discharge into Matagorda
Bay.

4.2.1.1 Colorado River Environment The Colorado River is used primarily for sport fishing and
occasionally for barge traffic. No municipal water supplies lie downstream from the plant discharge
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structure and none are likely to be developed because of the high salt content of the river in this area. A
few water use permits allow irrigation of crop land with water taken downstream from the plant, but these
permits are seldom (if ever) exercised.

STP possesses Environmental Protection Agency and Texas Department of Water Resources permits
which allow the plant to discharge cooling reservoir water only if the river flow exceeds 800 cfs. The
average flow rate of the Colorado is about 600 cfs which means blowdown can only occur in rainy
periods when river flow is higher than 800 cfs (about 40% of the time). Because such planned discharges
and any unplanned spillway releases are likely to occur only during rainy periods, no irrigation is likely
with water bearing plant-released radionuclides even if the other water use permits were active.
Therefore, no individual or population dose estimates are made on the basis of irrigation with surface
water containing radionuclides originating from STP reservoir releases. :

The only cxed1ble pathway available for internal exposure is the consumption of sea trout, red drum,
flounder, catﬁsh crabs, and shrimp taken from the river by sports fishermen.

Since two sma]l communities are built on the river, one near the discharge facility (Selkirk Island) and the
other about seven miles downstream (Matagorda), external exposure is also possible due to shoreline
deposits. A number of recreational cabins and trailers also line the east shore of the river south of
Matagorda to the Gulf of Mexico (see Figures B4-1 and B4-2).

4.2.1.2 Little Robbins Slough Environment Little Robbins Slough drains through a marsh accessible to
local land owners only. Freshwater fish are taken from ponds in this area for sport. However, the annual
take is normally small and limited to a few families. Also, some cattle graze in areas where water from
Little Robbins Slough might be ingested; however, water for cattle in the area is typically supplied by
wells rather than surface water. Hence, no meat ingestion pathways are considered for liquid effluents.

4.2.1.3 Matagorda Bay and the Gulf of Mexico The Colorado River, West Branch Colorado, Little
Robbins Slough, and.the East Fork Little Robbins Slough all discharge into Matagorda Bay which
connects to the Gulf of Mexico as shown in Figure B4-1. Because these bodies of water are connected by
natural and man-made channels and the resulting circulation patterns are unknown, no mixing models are
available to predict concentrations. However, the average flows of these discharges into Matagorda Bay
are small compared with the volume of Matagorda Bay moved to the Gulf of Mexico by tide action. The
Matagorda Bay concentration determines the doses due to saltwater pathways and may be assumed to be
determined by the ratio of the activity reaching the bay each day and the volume of water moved by tide
action (193,820 acre-ft/day).

Internal dose from nuclides reaching Matagorda Bay or the Gulf of Mexico is due to the consumption of

sea trout, red drum, and flounder by sports fishermen, and crabs, shrimp, and oysters taken both
commercially and by sportsmen. '

Since the town of Palacios is built on the shores of Tres Palacios Bay which mixes with West Matagorda
Bay, external exposure due to shoreline deposits is possible.

422 Model for Reservoir Related Radionuclide Decay and Release Off-site

A generally conservative calculation of the off-site dose is accomplished using off-site liquid effluent
_ releases estimated according to the method described in this section.
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Table B4-1 lists fractions as calculated by this method for each radionuclide anticipated to be discharged
from the plant to the reservoir. - These fractions represent the portion of a particular liquid effluent
discharge from the plant which will eventually leave the site. These fractions are different for each
release route from the reservoir and consist of the product of the variable "Floss" and one or more of the
variables "fc, fwc, flrs, and felrs" as described below.

4.2.2.1 Model of the Annual Average Liquid Off~51te Release Estimates Based on Plant Dischar ges to the

Reservoir

Radioactive materials released from STP.into the main cooling reservoir do not expose members
of the public because the reservoir use is restricted. The water is not used for irrigation or
drinking and fishing is controlled to prevent ingestion by members of the public. However, a
fraction of radioactive material released into the reservoir may eventually leave the reservoir from
blowdown activities, overflow, or seepage. The variable “Floss” developed in this section
represents the fraction of the activity for a given nuclide which may eventually escape the
reservoir through these three mechanisms. The mathematical derivation of the Floss variable
follows.

Assumptions:

03/01/2011

1. Activity released to the reservoir is not available for release off-site for two weeks, during
which time it becomes mixed with previous releases. The mass flow of the reservoir water is such
that it should take about two weeks for water to work its way around to the spillway. After one
complete circuit of the reservoir (about three weeks), a given release should have mixed into a
much larger volume of water than was the original batch release.

2. Batch releases of liquid effluents to the reservoir are made every day or two and are about the
same magnitude. Consequently, they approximate a constant discharge rate (Cifyr). This
assumption along with the travel time of assumption #1 above helps assure that the radionuclides
in the reservoir are fairly uniformly mixed.

3. The releases due to seepage and blowdown are constant and continuous (any release over the
spillway is small and considered to be part of the routine blowdown activity). This assumption is
accurate for the seepage, but is only accurate for blowdown if large averaging times are
considered. The model is based on annual averages which helps to smooth the discrete blowdown
operations each year to approximate a continuous activity.

4. The rate that radioactivity is lost from the reservoir is proportional to the amount of activity in
the reservoir at any time. This assumption allows all losses from the reservoir to be treated
mathematically the same way as radioactive decay. This assumption is accurate insofar as long
averaging times allow discrete discharges to the reservoir and dlscrete releases from the reservoir
off-site to approximate continuous processes.

5. Evaporation from the reservoir offers a release method for tritium and noble gases, but does not

affect any other radionuclides. Hence, the release rate constant for trltlum will be different than
for non-volatile radionuclides.

6. The volume of the reservoir remains constant. A steady state assumption to simplify the
model.
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7. Five (5) percent of the radioactive material (100% of tritium) discharged from the plant to the
reservoir remains in solution and available for release from the reservoir to the off-site

environment per EPRI STPEGS MCR Bottom Sediment Characterization Study, 1991, by Richard
E. Lockwood (STP) and David R. Blankinship (Texas A&M University).

Estimation of Remaining Batch Discharee as a Function of Time.

The remaining radioactivity, A(t), for a given radionuclide as a function of time after a single
. discharge of plant effluent mixes into the reservoir is related to the fully mixed discharge activity, A,

as described below:

A = A, #elMd '  Eq42a

where:
% =
Yr =
Y+Yr) =

A

release rate constant for water from the reservoir, per day;

 the radioactive decay rate for the given nuclide, per déy;

total loss rate (release rate and radioactive decay rate) from the reservoir, per
day;

time since mixing in reservoir is complete (14 days after discharge) in days;

activity available for release from the reservoir following a discharge of
activity, A;, from the plant to the reservoir including a mixing delay of 14 days,
Ci; :

current activity following mixing of a radionuclide from a plant discharge to the
reservoir, Ci.

Release Rate From the Reservoir

The rate of release for a given nuclide from the reservoir is a function of time since discharge from the
plant to the reservoir as shown below: '

release rate

since Y

an A(t) -

then release rate

i

(activity in the reservoir) * (release rate constant)

release rate constant (per day)
amount of activity in the reservoir at time "t"

= AM*Y

and substituting for A(t) from Equation Eq. 4.2a

release rate

= Y* A K (VYN , Eq.4.2b

Integrated Release From the Reservoir

The total release during any period of time can be estimated by integrating the release rate of Equation
Eq. 4.2b above and evaluating it for that time period. -

03/01/2011
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Total release

03/01/2011

- r ! (release rate) dt
t= Tl

Te | Y +Yr)]
-=.f A ¥y *em gt
A * Y# J‘Tr MR CI N

o

-(Y+Yr) t=T,

B Ao *Y *( QLY _ (Y4 Y)*Ti] )
-(Y+Yr)

LA, RY R(HYOT Ly
(Y + Y1)
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Example Release Calculation

Examples of how one would expect activity to leave STP following a discharge to the reservoir fiom
the plant follow. Three radionuclides are illustrated: a long-lived nuclide such as Cs-137; a nuclide
of moderate half-life such as Co-60; and a short-lived nuclide such as Fe-59.

Value of integral from year "T;" to year "Ty" using Equation 4.2¢ with three values of Yr.
g q

T; Te Yr=6.3E-5 per day | Yr=3.4E-4 perday | Yr=2.3E-2 per day
0 1 0.0024 A, 0.0023 A, 2.92E-04 A,
1 2 0.0023 A, 0.0020 A, 0.000 A,
2 3 0.0023 A, - 0.0018 A, 0.00
3 4 0.0022 A, 0.0016 A, 0.00
19 20 0.0015 A, 0.0000 A, - 0.00
0.0000. A, .0.0000 A, 0.000 A,
" Total = 0.0950 A, 0.0190 A, 2.92E-04 A,
Discussion

Note from the table above that the release (and hence the off-site dose) following a plant discharge to
the reservoir is spread out in time, particularly for the longer-lived nuclides. If we assume that all of a

given nuclide which is destined to leave STP does so in the first year, we would assign the dose -

associated with the release indicated in the last line of the table in the first year and omit the releases
listed for subsequent years.

This method is generally conservative since for nuclides with half-lives greater than a couple of years,
the dose estimate corresponding to the integrated release is several times larger than the true dose
corresponding to the actual release in the first year. The only instance where the method might not be
conservative is if in a given year a long-lived nuclide accounted for a large fraction of the 3-mrem
limit. If in the following year a short-lived nuclide accounted for the dose, the dose estimate in that
second year might be only about 90% of the dose actually delivered that year. This is because the
long-lived nuclide from the previous year would still be delivering off-site dose the second year even
though the model assigned all that dose the first year. In turn, the short-lived nuclide would deliver
virtually all its off-site dose in the year it was actually released to the reservoir.

Conclusion

Considering the uncertainties in estimating off-site flow rates, the possibility of making a 10% error in
the off-site doses’in consecutive years seems unimportant. Therefore, the ODCM will assign all dose
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related to the integrated release from the reservoir for a given discharge into the reservoir in the year
of the discharge to the reservoir. This integrated release is simply

il

®
total release i\_o___l #* (e[—(Y+'\’r)*T§] __e[—(vm)m])

X +Yr
) Tf = infinity (years) and
evaluated with = .
Ti = 0 (years).
total release = A S Eq.4.2d
_ Y + Yr '

This total release from the reservoir assumes that "Ti" above is measured from the time a radionuclide
becomes available for release from the reservoir. Since 14 days must elapse before liquid effluents
mix throughout the reservoir, a radioactive decay term, EXP[-Yr*14], should be applied to be strictly
correct mathematically. An additional correction factor may be added to account for permanent
radionuclide deposition in the reservoir bottom sediments. Five (5) percent of the radioactive material
(100% of tritium) released to the reservoir remains in solution. Hence the fraction, Floss, from a
given initial plant discharge into the reservoir, A;, which eventually leaves the reservoir to the
uncontrolled off-site environment is

total release fromsite A, *Y/(Y+Y |
Floss = - .o. al release from si e. oAt ( r) Ba.4.2¢
initial release to reservoir A,

1 A

where Ay = A * EXP[-Yr*14] * 0.05 following 14 days of decay and 95% sedimentation.
The fractional loss, Floss, value can be calculated by substituting for the variable A,in Equation 4.2e.

Y /(Y+Yr)* A *EXP[-Yr*14] Y

Floss = =
A; Y+Yr

* EXP[-Yr*14]*0.05  Eq4.2f

Equation 4.2f is used in section B4.2.2.2 to estimate the fraction of an initial plant discharge into the
reservoir which eventually leaves the reservoir to the off-site environment.
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4222

Liquid Off-site Effluent Release Estimates for Nonvolatile Radionuclides

(Evaporation of Tritium and Water Omitted)

The fractions of nuclide “i” from a plant dlscharoe to the reservoir which may eventually reach the
off-site environment, Nc(l) Nin(i), Ni(i) , are calculated for the three bodies of water into which
nuclides might concentrate as below:

where

Floss

Yri .

fc

fwe

flrs

felrs

S

Colorado River: Nc(i) =f¢ * Floss
Matagorda Bay: Nm(i) = (fe + fwc + flrs + felrs) * Floss
Little Robbins Slough:  Nij(i) = (flrs + felrs) * Floss

o

.l

I

fraction of activity which eventually leaves STP following release to the reservoir from
Equation 4.2f

Y
Y+ Yr;

* EXP[-Yr *14]*0.05

loss rate due to blowdown and seepage from the nominal reservoir volume
(annual blowdown flow rate + seepage)/reservoir volume)
(3400 AF/y + 5700 AF/y) per 150,000 AF = 6.067E-2 per year = 1.662E-4 per day

loss rate due to radioactive decay
0.693/(nuclide half-life in days)

fraction of water loss reaching the Colorado River (blowdown plus 'relie_:f well flow)
(1027 AF/y + 3400 AF/y) per 9100 AFly =  0.486

fraction of water loss reaching the W. Branch Colorado (relief well flow)
174 AF/y per 9100 AFly = 0.019 :

fraction of water loss reaching the Little Robbins Slough (relief well flow) -
2210 AF/y per 9100 AFly =" 0.243

fraction of water loss reaching the E. Fork of Little Robbms Slough (relief well flow)
494 AF/y per 9100 AF/y =0.054

Resetvoir Volume and Flow Data

The reservoir volume is fixed at 150,000 AF (nominal volume).
The seepage rate is 5700 AF/y to the shallow aquifer (approxxmately 1800 AF/y remain in the

shallow aquifer).

®NO LW

03/01/2011

The evaporation rate is 38,592 AF/y.

The blowdown rate is 3400 AF/y to the Colorado River (antxclpated maximum value).
Relief well flow to the Colorado River is 1027 AF/y (best estimate).

Relief well flow to the W. Branch Colorado River is 174 AF/y (best estimate).
Relief well flow to the Little Robbins Slough is 2210 AF/y (best estimate).

Relief well flow to E. Fork Little Robbins Slough is 494 AF/y (best estimate).
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For example, the fraction of Co-60 reaching the Colorado River, N(Co-60), that appears in Table B4-
1 is calculated as follows:

Floss = Y /(Y + Yr) * EXP[-Yr*14] *0.05
= 1.662E-4/ (1.662B-4 + 0.693/1.93E3) * EXP[-0.693/1.93E3#14] * 0.05
= 0.016

N(Co-60) = fc*Floss = 0.486*0016 = 7.64E-3

These values of N(i) are used in the equations of sections B4.2.3 to calculate dose to Members of the
Public off-site.

42.2.3 Tritium Off-site Releases in. Liguid Effluents (Evaporative Losses Included)

The fractions of *H from a plant discharge to the reservoir which may eventually reach the off-site -

environment must be calculated differently than for the non-volatile nuclides described in section
B4.2.2.2. The values of Floss, fc, fwc flrs, and felrs all have different values because evaporative
loses contribute to the reduction of *H in the reservoir before it can migrate off-site.

N.CH), NuCH), NyCH) = - calculated as previously described in section B4.2.2.2
Floss = 8.712E-04/(8.712E-04 + 1.54E-04) = 0.8498
Y = 47,690 AF/y per 150,000 AF = 0.3180 per year
' = 8.712E-04 per day
Yy = 0.693/(4506 days) = 1.54E-04 per day
fo = (1027 AF/y + 3400 AF/y) per 47,690 AF/y = 9.283E-2
fwe = 174 AF/y per 47,690 AF/y = 3.649E-3

firs = 2210 AF/y per 47,690 AF/y = 4.634E-2
494 AF/y per 47,690 AF/y = 1.036E-2

felrs

4._2.3 Off-site Doses from Liquid -Efﬂuents

Liquid pathway doses ate calculated using the total integrated nuclide releases from the reservoir to the
off-site environment. These releases are diluted into the annual average flow of the receiving body of
water. Resulting doses will generally overestimate the true off-site values since the activity would

normally leave STP over several years and hence would be diluted by substantially more than one year's

flow volume once off-site. For example, 50% of the activity contained in the reservoir water is released
approximately every 11 years (evaporation excluded) hence, no more than 5.9% of a very long-lived
nuclide would leave the site via liquid pathways in any one year. Nevertheless, the projected dose for
each release is estimated based upon the assumption that all the activity destined to leave the reservoir
does so in the current year. These doses are summed to calculate the month's contribution to the
committed dose to the MEMBER OF THE PUBLIC at or beyond the site boundary receiving the greatest

dose due to liquid releases. This individual's dose is determined by the consumption of fish and marine -

invertebrates plus shoreline exposure along the Colorado River, Matagorda Bay or the Little Robbins
Slough as calculated below. :

4.2.3.1 Fish Ingestion Pathway The pathway dose factors for an individual who ingests saltwater fish,
crabs, and shrimp from the Colorado River, Matagorda Bay, or freshwater fish from the Little Robbins
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Slough area are calculated using Equation 4.2g where the parameter descriptions are in Table B4-2 and
the parameter values are as listed in Table B4-3. The resulting pathway dose factors are tabulated in
Table B4-7a by organ and age. The dose commitment age as described in Regulatory Guide 1.109 was
used in the tabulation of dose factors in Table B4-7a.

MIiF *Z N(i) #B() *D(a,i, )*EXP[-Y()*T] (mrem/Ci) Eq.4.2g

R(24, 1)atway=1000*
Equation 4.2g is equivalent to Regulatory Guide 1.109 Equation A-3 methods. It is restated as used in the
computer program used to calculate the pathway dose factors at STP and includes a factor, N(i), to
account for radioactive decay and sedimentation before leaving the reservoir.

_ 4.2.3.2 Shoreline Deposition Pathway Individuals who live in the area could be exposed to accumulations

of contaminated silt deposited along the Colorado River bank, along Little Robbins Slough, or on the
shores of Matagorda Bay. The pathway dose factors from these potential shoreline deposits are calculated
using Equation 4.2h with the parameters described in Table B4-2 and with values as listed in Table B4-3.
The resulting pathway dose factors are compiled in Table B4-7a by organ and age. The dose commitment
age as described in Regulatory Guide 1.109 was used in the tabulation of dose factors in Table B4-7a.

: * :
R(@,1, })gporeexposure = 1 10,000% li\l;*;N * Z N@) *T(i)* D(a, i, ) * EXP-Y(1)*T]

Eq. 4.2h
*(1-EXP[-Y(i)*Tb]) (mrem/C

Equation 4.2h is equivalent to Regulatory Guide 1.109 Equation A-7 methods. It is restated as used in the
computer program used to calculate the pathway dose factors at STP and includes a factor, N(i), to
account for radioactive decay and sedimentation before leaving the reservoir.

4.3 Gaseous Releases.

4.3.1 Control Requirements

‘Control 3.11.2.1 of Part A of the ODCM requires that the dose rate at or beyond the site boundary due to

radioactive materials released in gaseous effluents from the site be limited to the following values:

a. The dose rate limit for noble gases must be less than 500 mrem/yr to the total body and less than
3000 mrem/yr to the skin, and

b. The dose rate limit for all radionuclides other than noble gases with half-lives greater than 8 days
be less than 1500 mrem/yr to any organ.

" These requirements stem from the NRC desire for nuclear power plants to operate at a small fraction of

the radiological protection limits of 10CFR20.

Control 3.11.2.2 of Part A of the ODCM also requires that the air dose in areas at or beyond .the‘ site

boundary due to noble gases released in gaseous effluents shall be limited to the following:

a. During any calendar quarter to less than or equal to 5 mrads for gamma radiation and 10 mrads for
beta radiation, and
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b. During any calendar year to less than or equal to 10 mrads for gamma radiation and 20 mrads for
beta radiation.

Control 3.11.2.3 further limits the dose to a MEMBER OF THE PUBLIC from I-131, 1-133, tritium, and
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents released to areas
at ot beyond the site boundary as follows:

a. During any calendar quarter to less than or equal to 7.5 mrems to any organ, and

b. During any calendar year to less than or equal to 15 mrems to any organ.

These last two requirements stem from STP's commitment to operate STP within the guidelines described
in T0CFR50, Appendix I, for maintaining doses to the public as low as reasonably achievable.
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4.3.2 Implementation of Coutrol 3.11.2.1

4321  Noble Gaseq All gaseous effluent releases from STP are assumed to be ground level due

_ to the proximity of each unit's vent to the roof. For the purpose of demonstrating that off-site dose rates

have not exceeded the dose rate limits of this Control, the atmospheric dispersion factor, X/Q, may be
assumed to be 5.3E-06 sec/cubic meter. -This represents the 500 hour average X/Q at the site boundary
and occurs in the NNW sector. When possible, actual hourly X/Q values coupled with hourly release data
are used in place of composite release data and historical average X/Qs.

The hourly average dose rates to the whole body and to the skin due to noble gas releases may be
estimated using Equations 4.4d and 4.4e of this section provided the shielding factor, Sf, equals 1.0 for
the purpose of determining compliance with Control 3.11.2.1.

4.3.2.2 Jodine and Particulates The maximum dose rate to an organ, j, in a given age group, a,
due to particulate releases may be estimated as follows:

i palh
where s o
Q; = release rate of nuehde i (C]/hx)
X/Q = 5.3B-06 (sec/m>) (or actual estimate of X/Q for H3 and C14 or depleted X/Q for
particulates and iodines at the time of release),
D/Q = 8.4E-09 (1 /m?) (or actual estimate of D/Q at the exposure locatlon)
R(a,i,))patway = pathway dose factors from Table B4-7b (units as described in notes to Table

B4-7).
The highest organ dose so calculated may be used for demonstrating compliance with Control 3.11.2.1.
However, only pathways confirmed by the land use census need be con51de1ed (e.g. cow-milk-infant

pathway need not be considered in the absence of the cow).

4.3.3 Implementation of Control 3.1 1.2.2

NUREG-0133 allows STP to use the highest calculated annual average X/Q in calculating doses for

. comparison with the quarterly and annual dose limits. However, NUREG-0133 recommends the use of

the highest 500-hour average X/Q for doses due to short-term releases. STP normally has available
hourly average X/Q values for each sector plus time-dated release information. When possible, these
hourly X/Q values coupled with hourly release data are used in place of composite release data and
historical average X/Qs.

The historical dispersion values which may be used for calculations in place of historical averages are:
annual average releases = 1.1E-06 (seconds per cubic meter)
500 hour or shorter releases = 5.3E-06 (seconds per cubic meter)

43.3.1  Noble Gases The noble gas releases averaged over a calendar quarter or a. calendar year

result in a dose to air at the site boundary as calculated using Equations 4.4f for gamma radiation and
Equation 4.4h for beta radiation.
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4.3.4 TImplementation of Control 3.11.2.3

- 434.1 . Todines, Tritium, and Particulates The dose to a MEMBER OF THE PUBLIC stationed at
or beyond the site boundary (Table B4-6) due to radioiodine and particulate releases is estimated using
Equauon 4.4k and the appropuate pathway dose factor from Table B4-7b. The historical dispersion
values (X/Q and depleted X/Q) may be used in place of actua] data if necessary as described in part 4.3.3
above.

4.4 Gaseous Dose Models and Dose Formulas

4.4.1 Dispersion Calculation Methods

If current meteorological data are used to estimate dispersion, X/Q, in place of the historical values,
calculations for routine releases use the sector-average version of the equations for atmospheric relative
concentration. These calculations are made in accordance with the methodology in NRC Regulatory
Guide 1.111 and are all based on ground level releases.

44.1.1 X/Q Calculation The sector average X/Q for a given hour is calculated using:

B 2.03 3
X/Q Urmn * Dixqo * Smm (sec/m™) Eq. 4.4a
where,
Smn = [sz+ (Heon/2* m)]"?
or
Smn = sz * (3)”2; whichever is less;
and
Hcon = building height (meters),
57 = vertical dispersion coefficient (meters),
Smn = dispersion coefficient with building wake factor mcluded (meters)
Dxqc = downwind distance to the receptor (meters),
Umn = hourly average wind speed (meters/second),
2.03 = (2/m)'? divided by the sector width in radians, (2*1/16).
b = 3.14

44,12  Depleted X/Q Calculation X/Q values are used in conjunction with tritium and noble
gases released. However, the downwind concentrations for particulates and radioiodines will be affected
by ground deposition. X/Q values used for calculating inhalation doses from particulates and radioiodines
must be modified by the ground depletion factors of Table B4-4 (from Figure 2 of NRC Regulatory Guide
1.111).

(X/Q)gept = (X/Q) * (ground depletion factor) (sec/m’) Eq.4.4b

44.1.3  Ground Deposition Ground deposition is calculated using the deposition factors of Table
B4-5 (also from Regulatory Guide 1.111, Figures 6-9).

(deposition factor)

D/Q) =
PQ) Dxqc * 0.3927

(1/m?) ' Eq. 4.4¢
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Where 0.3927 =radians in one sector or (27)/16,
‘Dxqc = down wind distance (meters).

Deposition calculated by multiplying this term, D/Q, by the release rate, Q, will yield values independent

of atmospheric stability as indicated in NRC Regulatory Guide 1.111.

4,42 Submersion Dose From Noble Gases

The methods used to estimate doses due to noble gases are those of Regulatory Guide 1.109. The whole
body and skin doses from submersion in a cloud of noble gas may be calculated by multiplying the
appropriate dose factor for the plume pathway from Table B4-7b by the dispersion, X/Q, and by the
release rate, Q. An equivalent calculation can be accomplished using the formulas described in the
following three subsections: :

4421 Who]é Body Dose Rate

Dty = 0.114*X/Q* Y (QQ0) * Dfiy,,,) *S¢ (rem/hr) Eq. 4.4d
where

0.114 = conversion factor from (mrem -m*)/(pCi-yr) to (rem-m’)/(uCi-hr)

X/Q = from Equation 4.4a (sec/m”)

Q3) = isotope "i" release rate (uCi/sec) from monitor RT-8010B

Dfigamma = gamma dose to tissue conversion factor for nuclide gamma "i" from Table B-1 of
Regulatory Guide 1.109 (mrem-m*/pCi-yr)

0.7, shielding factor from Regulatory Guide 1.109

= 1.0 when determining compliance with Control 3.11.2.1

St

Drgamma 0f Equation 4.4d is equivalent to D T . (1,0) of Equation B-8 in Regulatory Guide 1.109. Equation
4.4d is expressed as rem/hr whereas Equation B-8 is expressed in units of rem/yr. Equation 4.4d contains
factors which exist in the Regulatory Guide as the combination of Equations B-8 and C-3.

4422  Skin Dose Rate from Noble Gases Skin dose rate is calculated based on both the beta
emissions and gammas coming from the noble gas cloud surrounding the receptor.

Drtgin = 1.11*% St * Drgamma(air) T Divetagskiny (rem/h) Eq.4.4e

whete  Drgammain = 0.114%X/Q* 2 Q(i)*Dfigammacairy (rad/h) | Eq. 4.4f
and Drpetasking = 0.114¥X/Q* 2i Q(G)*Dfivetaskiny (rem/h) Bq. 4.4¢g
St 0.7, default shielding factor from Reguiatory Guide 1.109, Table E-15

1.0 when determining compliance with Control 3.11.2.1

||

Dfibeta(skin) beta dose to tissue conversion factor from Table B-1, Regulatory Guide 1. 109
(mrem-m’*/pCi- yx),
Dfigammaaiy = gamma dose to air conversion factor from Table B-1, Regulatory Guide 1.109
(mrad-m*/pCi-yr), .
1.11 = ratio of the mass stopping powers for electmns in air to tissue from Regulatmy
Guide 1.109 Equation B-9.
Q@) = isotope "i" release rate (uCi/sec) from monitor RT-8010B
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Equation 4.4e is equivalent to Equation B-9 in combination with Equation C-3 of Regulatory Guide
1.109. Equations 4.4f and 4.4g were extracted from Equation 4.4e to simplify its expression. The
conversion constant was adjusted to provide rem per hour rather than rem per year as found in the

Regulatory Guide. Equation 4.4f is also equivalent to Equation B-5 combined with Equation B-4 of
Regulatory Guide 1.109.

The gamma dose rate to air is calculated here as an intermediate step in calculating the total dose rate to
skin from noble gases. However, this gamma dose rate to air value, Dr gamma(air) from Equation 4.4f is
used to demonstrate compliance with the first part of Control 3.11.2.2 if multlphed by the release duration
in hours as described in Section B4.4.2.3.

4423 . Dose to Air from Noble Gases The dose to air at the site boundary is a required dose
calculation in Control 3.11.2.2. The first step is to calculate the beta dose rate to air for noble gases as
indicated below:

Diperagaiy = 0.114 * X/Q * X Q(0) * Dﬁbeta(air) (rad/h) Eq. 4.4h

where Dfipetaaiy = beta dose to air conversion factor from Table B-1, Regulatory Guide 1.109
(mrad-m*/pCi-yr),

0.114 = conversion factor from (mmad-m /pCi-yr) to (rad-m*/uCi- h1)
X/Q = from Equation 4.4a (sec/m’),
Q) = isotope "i" release rate (uCi/sec) from monitors RT-8010B.

Equation 4.4h contains the elements of Equations B-4 and B-5 of Regulatory Guide 1.109. The dose rates
of Equations 4.4f and 4.4h may be multiplied by the release durat1on to give the dose to air from gamma
and beta radiation as shown below:

DOSC.gamma(air) = Drgamma(air) * T ’ . Eq. 44i
Dosepetaainy = Drpetaainy * T ' Eq. 4.4

where Drgammairy 1S from Equation 4.4f
Drvetaain is from Equation 4.4h

T is the release duration

4.4.3- Dose Due to Airbome Radionuclides

The dose delivered to the individual with the highest exposure due to airbotne radioactive particles and
gases is calculated as the sum of pathway doses for all nuclides present.

Dose,, (a, j) =(dispersion)* > > Q) *R(a,i, }) (mrem) Eq. 4.4k
path i :
where
dispersion = ground deposmon, D/Q (1/m?), for mgestlon and deposition pathways, or

(X/Q)gept (sec/m ), for particle inhalation pathways, or
(X/Q) (sec/m?), for noble gas, H-3, and C-14 all pathways
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It

Q)

integll'ated release of nuclide "i" stored by plant computer from monitors
- RT-8010B (Ci),

age, nuclide, and organ specific dose factor for a given pathway as listed in
Table B4-7b (units as described in notes to Table B4-7).

For ingestion pathways involving particles, the ground deposition as calculated from Equation 4.4c is
used for the dispersion in Equation 4.4k.

R(a,ij)

For inhalation of particles, the depleted X/Q from Equation 4.4b is used for the dlspersmn in Equation
4.4k,

For both ingestion and inhalation of H-3 and C-14, the X/Q from Equation 4.4a is substituted for
dispersion in Equation 4.4k.

For plume immersion dose to nob le gases, the X/Q from Equation 4.4a is substituted for dispersion in
Equation 4:4k.

Although in practice these calculations are performed at the distances and directions listed in Table B4-6,
only the distance and direction giving the largest organ dose is used in Equation 4.4k above.

The exposure pathway dependent dose factors, R(a,i,j), of Table B4-7b were generated using a code
similar to NRC's GASPAR routine as described in NUREG-0597. The pathways for radionuclides
released to the atmosphere which may expose the local population do not include the milk pathway. No
milk cows or goats have been identified within five miles of the plant, and no commercial dairies exist
within fifty miles of the plant. Since a milk cow or goat could be introduced in the future, Table B4-7b
contains dose factors for those pathways even though they are not used at this time. These dose factors of
Table B4-7b were calculated for the pathways organs, and age groups as described below:
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The version of GASPAR used to calculate the dose factors for ingestion employed the methods of
Regulatory Guide 1.109 Equation C-13. Default parameter values as contained in the Reﬂulatory Guide
were used in conjunction with Equation C 13 and its supporting equations, except for *H where the site
specific humidity value was set to 13 g/m®. Equation C-13 contains concentration expressions for meat,
milk, produce, and leafy vegetables. Each pathway dose factor of Table B4-7b was calculated by setting
the other pathway concentration expressions to zero and solving the equation for each organ and age
group. The airborne concentration (Q(T) * x/Q) or ground deposition (di(r,0)) was extracted from the
components of Equation C-13 (Equations C-5, C-8, €-9, C-10, C-11, and C-12) to render the pathway
dose factors of Table B4-7b independent of the release rate and atmospheric dlffusmn/deposmon As
required by the Regulatory Guide, ¢ and *H concentrations in vegetation were calculated using special
equations (C-8 and C-9).

The inhalation dose factors of Table B4-7b were calculated by GASPAR using the methods of Equation
C-4 with the airborne concentration factor of Equation C-3 extracted to render dose factors independent of
release rate and atmospheric dispersion.

The ground shine dose factors of Table B4-7b were calculated by GASPAR using the methods of

Equation C-2 with the deposition factor (3i(r,8) * Q(3)) of Equation C-1 extracted to render dose factors
independent of release rate and location. .

The dose commitment age as described in Regulatory Guide 1.109 was used in the tabulation of dose
factors in Table B4-7b.

4.5 Control 3.11.1.3

The liquid waste processing system shall be operable and appropriate portions of the system shall be used
to reduce releases of radioactivity when the projected doses due to the liquid effluent, from each unit, to
unrestricted areas would exceed 0.06 mrem to the whole body or 0.2 mrem to any organ in a 31-day
period. .

Doses due to liquid effluent releases shall be estimated prior to release of each batch from the radioactive
waste monitor tanks. The 31-day dose projection shall be calculated as shown below:

31-day dose projection = d31 * (accumulated dose) +SF  (mrem) Eq. 4.5a
: , ays . : '
where 31 = days in the averaging period
days = integer number of days into the quarter (greater than or equal to 1 but less than
or equal to 92)
accumulated dose = sum of doses from releases in the current quarter (mrem) and the projected
release
SF = safety factor, (projected dose limit) * 0.05, i.e. 5% of limit

Since this opelatmg condition is applied to each unit separately, concurrent releases from both units need
not be considered.

4.6 Control 3.11.2.4
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The gaseous waste processing system shall be operable and appropriate portions of this system shall be
used to reduce releases of radioactivity when the projected doses in 31 days due to gaseous effluent
releases from cach unit to areas at or beyond the site boundary would exceed:

0.2 mrad to air from gamma radiation, or
0.4 mrad to air from beta radiation, or
0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

Unit vent air samples are analyzed weekly for each unit. The average concentrations of the radionuclides
so measured may be used to calculate the unit specific doses from releases that week. These average
weekly doses plus doses from any special or batch releases during the week may be used in Eq. 4.5a to
project the doses of Control 3.11.2.4 over the subsequent 31-day period. If an unusually large release is
planned, add this projected dose to the average 31-day doses to confirm that the operating constraints of
Control 3.11.2.4 are satisfied. These constraints pertain to each unit separately, and the dose projections
from the two units need not be summed when determining operating coristraints imposed by this Control.

4.7 Control 3.11.4 Dose Calculations

If the annual dose or dose commitment to a MEMBER OF THE PUBLIC at or beyond the site boundary
due to releases of liquid or gaseous effluents exceeds twice the limits of Controls 3.11.1.2.a, 3.11.1.2.b,
3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, or 3.11.2.3.b, Control 3.11.4 requires that the total dose from the
uranium fuel cycle be calculated.

Since no mining, milling, or waste disposal activities exist within 50 miles of STP, only direct radiation
from plant structures need be added to that calculated for effluents to obtain the total dose. Direct
radiation from the plant and plant structures is estimated based on ambient radiation measurements made
in the proximity of each potential source within a direct line of sight to the critical receptor location. TLD
measurements at the protected area fence may provide the estimate of direct radiation following
background subtraction. This measured dose rate may be adjusted to compensate for distance to the
critical receptor location. The direct radiation dose shall be-added to the doses previously calculated for
radioactive effluents for comparison with the limits of 40CFR Part 190 as shown below:

Total Dose = MAXIMUM {Doseiiqid(a,j) + Doseair(a,j) + Dosedirecr} from age groups, a, and organs, j

where '
Doseliquia(a,j) from Equation 4.1a
Dose,i(a,j) from Equation 4.4k
Dosediret = TLD * (PA)* / (RD)?
TLD = netmeasured exposure @ protected area fence, rem

PA containment to protected area fence distance where TLD located, meters
RD = distance from containment to critical receptor, meters

4.8 10CFR20.1301 Dose to MEMBERS OF THE PUBLIC

In addition to meeting the requirements of the controls in Part A of the ODCM and 40CFR190, STP is
required to meet the dose limits of 10CFR20.1301 in accordance with the methods of 10CFR20.1302. As
plowded in 10CFR20.1302(b)(1), the calculated dose to a Member of the Public must not exceed 100
mrem in a year. For the purpose of 10CFR20.1301 dose calculations, a Member of the Public is an
individual inside or outside the owner controlled area except when that individual receives an
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occupational dose. Occupational dose at STP is associated with individuals whose work may involve
exposure to radiation in excess of 100 mrem in a year. All such individuals are given one or more levels
of training as required by 10CFR19 for occupational exposed workers. :

All STP employees and contractors with unescorted access to the protected area (the security fence
surrounding the nuclear two units) have been identified as receiving occupational dose and meet the
training requirements of 10CFR19. Vendors or working visitors (temporary contractors) who are likely to
receive 100 mrem in a year are briefed on the hazards of ionizing radiation, are assigned a dosimeter, and
their exposure is controlled to occupational limits.

STP employees and contractors whose dose is not occupational are considered Members of the Public and
do not take any radiation worker training courses (General Employee Training Classes). In addition, some
visitors who enter the protected area but are not expected to receive occupational exposure are considered
Members of the Public. They are not trained or issued a radiation dosimeter. The dose to a Member of the
Public as described here is not part of the off-site dose calculated to demonstrate compliance with
40CFR190 or the controls of Part A.

To demonstrate compliance with 10CFR20.1301, dose to Members of the Public from inhalation of"

particles, iodines, and tritium is added to dose from exposure to external sources and noble gases. No
dose is estimated for liquid effluents since no pathway exists for Members of the Public to ingest
contaminated water while at STP. The sum of these two components must not exceed 100 mrem in a
year. ' '

The annual inhalation and noble gas dose components are calculated as the sum (for both units) of the
annual average concentrations of particles, iodines, and noble gases in the highest X/Q sector at 200
meters divided by the corresponding concentrations in Appendix B, Table 2, column 1, and multiplied by
50 mrem/year. :

inhalation dose = 50 * T * X/Qa00 2 muatide i ( QW) /ECi) | Equation 4.8a
where Q) = annual average release rate of nuclide i, Ci/sec
EC;i = effluent concentration of nuclide i, uCi/em® in air

X/Qyo =  maximum diffusion constant at 200 meters, sec/m’
30 = mrem for exposure to 1 EC for a year, mrenm/yr
T = exposure duration, yr

The external dose rate component (above natural background) may be measured using TLDs within the
owner-controlled area.

An example for a'visiting Member of the Public to the protected area follows:

The visitor makes four entries into the protected area during the year to service equipment. Each

visit is assumed to involve a 10 hour work day for a total exposure time of 40 hours over the -

course of the year. While inside the protected area fence, he is exposed to airborne Xe-133, I-131,
and Co-60. The annual average X/Q at 200 meters is 2.4E-5 m’/sec and the annual average
release rates summed for both units are 1.0E-6, 2E-15, and 8E-13 Ci/sec respectively. The
maximum external dose rate measured by TLDs is 100 mrem/yr. (Note: The external dose rate
alone is limited by 10CFR20.1301 to 2 mrem in an hour.)

inhalation/immersion dose = 50 * 40 hr / 8760 (hr/yr) * 2.4E-5 * Z(I.OE-6)/(5.0E-7)
+ (2E-15)/(2E-10) + (8B-13)/(5SE-11)
1E-5 mrem
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external dose = 100 mrem/yr * 40 hr / 8760 (hr/yr)
: 0.5 mrem

total dose = 0.5 mrem in a year for a visiting Member of Public within the protected area for
comparison with I0CFR20.1301 annual dose limits,

An example of an employee Member of the Public located outside the protected area follows:

03/01/2011

The employee works 2000 hours while not exposed to occupational dose during the year. The
work location is in an office building near the protected area fence where he is exposed to airborne
Xe-133, 1-131, and Co-60. The annual average X/Q at 200 meters is 2.4E-5 m*/sec and the annual
average release rates summed for both units are 1.0E-6, 2E-15, and 8E-13 Ci/sec respectively.

The maximum external dose rate due to plant operatlons measured by TLDs at the protected area
fence is less than 20 mrem/yr.

inhalation/immersion dose rate

Al

50 * 40 hr / 8760 (hr/yr) * 2.4E-5 * 3 (1.0E-6)/(5.0E-7)
+ (2E-15)/(2E-10)+ (8E- 13)/(5E 11)
= 1E-5 mrem

external dose _ <20 mrem/yr * 2000 hr / 8760 (ht/yr)
<5 mrem

total dose < 5 mrem in a year for an employee Member of Public located outside the protected
area for comparison with 10CFR20.1301 annual dose limits,

4.9  Population Dose Estimation

Doses to the population are calculated in a manner similar to that described for individuals with
two exceptions. The dose factors are taken from Table B4-11, and the doses calculated for each
population group are summed. The R(all,i,j) age-adjusted dose factors for atmospheric pathways
of Table B4-11 were calculated using the equations of Regulatory Guide 1.109 in the GASPAR
code along with default consumption/use factors. The values for R(all,i,j) appearing in Table
B4-11 for liquid releases are the age adjusted dose factors for the general population calculated as

[0.71 * R(adult,i,j) + 0.11 * R(teen,ij) + 0.18 * R(child,i,j)]. R(a,j,i) are calculated from Eq. 4. 2g
and Eq. 4.2h using data from Table B4-8.

Population doses due to liquid effluents are calculated in the manner of Equation 4.9a for each
member of the population. The resulting doses are then multiplied by the number of individuals
residing within 50 miles of STP. If sufficient quantities of a particular food are produced within
50 miles of STP to feed the 300,000 inhabitants of this region, the population for that pathway is
reduced to the number who could consume the average amount of that food without exhausting the
locally produced supply. For example, since only about 45,000 kg of saltwater sport fish are taken
in Matagorda Bay and the Colorado River each year, only 3800 individuals may be assumed to
consume 5.9 kg = (0.71 * 6.9 + 0.11 * 52 + 0.18 * 2.2) per year of fish each to account for this
mass. In order to account for recreation on both the Colorado River and Matagorda Bay, half the
population is assumed to use each of these waters. All crustaceans (1.8 E+06 kg) per year are
assumed to be taken from Matagorda Bay.
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pop. dose;, = > population, » Q() *R(all,i) Eq. 4.9a

path=p nuclide=i

where
population,
QQ)
R(all,i)

population within 50 miles exposed to each pathway, P
release by nuclide, i (Ci)
are taken from Table B4-11 for the whole body

Population doses due to gaseous effluents are calculated in a two step process. The population
within 50 miles of STP is listed by sector and distance in Table B4-10. The population dose is
calculated by first calculating the X/Q, depleted X/Q, and D/Q for each distance and sector. The
product of the dose factors from Table B4-11 and X/Q (for the plume pathway), depleted X/Q (for
the particulate and iodine inhalation pathway), or D/Q (for the ingestion pathways) for a given
distance/sector group gives the dose to each member of that group. The product of these doses by
the number of individuals in the group gives the dose to each group. The sum over all groups
within 50 miles gives the total population dose.
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Equation 4.9b:
pop.dose,, = T * D pop(s) *[X/Q(s) * DRI * QM)+
X0 YREe Q0
DQO* Y T Rl * Q6]

. path |
where

T = time period covered by the calculation (hours)

pop(s)y = number of people in distance/sector group "s" from Table B4-10

X/Q(s) = X/Q for distance/sector "s" per Eq. 4.4a (sec/m®)

X/Qus) = depleted X/Q for distance/sector "s" per Eq. 4.4b (sec/m*)

. Note: X/Q(s) substituted for X/Qq(s) for H-3 and C-14

Rallj) = dose factors from Table B4-11 for the whole body for each pathway (units as

described in notes to Table B4-7)
Q) = release rate of nuclide "i" (Ci/sec)
D/Q(s) = deposition for distance/sector "s" per Eq. 4.4c (1/m?)

4.10 Dose Due to Tritium in Liquid Effluents That Become Airborne

Each nuclear plant discharges tritium to the main cooling reservoir. Since the tritium concentration in the
reservoir is relatively stable, the annual discharge must about equal the annual release. Although a small
fraction of the tritium enters the shallow aqu1fer and some decays, the majority must exchange with
atmospheric moisture and leave the site. The ODCM does not model this release path and assumes as
specified in the Regulatory Guides that liquid releases remain in liquid dose pathways. This assumption
may omit some offsite dose. In 2005 (see Condition Report 05-8815 Action #6) STPNOC evaluated this
pathway and determined that the omitted dose could be a significant fraction of the dose calculated using
historical pathway analyses.

In the course of completing Condition Report #05-8815, Action #6, the then approved Environmental
Protection Agency code Iscit3 was found to apply to area sources like the main cooling reservoir. 2004
joint frequency table data were used in conjunction with the Isclt3 code to calculate an estimate of the
X/Q values for the site boundary and the nearest resident in each of 16-sectors as listed in the ODCM,
Revision 12. The meteorological data for 2004 are typical and generate point source X/Q values
consistent with those listed in the UFSAR. The area source X/Q values calculated using the Isclt3 code
are listed in the following table:
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The particulate channe] is used ag part of the Reactor Covlant Pressure Boundary (RCPB) leakage
detection system. The sensitivity and response time of this patt of the leakage detection system,
which is used for monitoring unidentifted leakage to the Containment, are sufficient to detect an
increage in leakage rate of the equivalent of one gal/min withit one hour, *Elements of this monitor,
including the indicator mounted in the RMS CR oabinet, are designed and qualified to remain
funotional following a Safe Shutdown Earthqueke (SSE), in compliance with RG 1.45, Further
information on the RCPB leakage detoction system is presented in Seotion 5.2.5. -

11,5233 Unit Vent Monitor:  The unit vent monitor samples the plant vent stack priot to.
discharge fo the environment and monitor for particulates, iodine, and noble' gases.

"The unit vent particulate and iodine monitor draws repreventative air samples from the plant vent
stack via isokinstic nozzlesin the stack, and dirécts them through a moving filter paper monitored by
a shieldsd beta-sensitive sointillation detector. The sample stream then passes through a chateoal
dollector, where collected fodine is monitored by a shislded gamma-sens1tive scintilfation detector.
The samiple I3 then returned to the vent stack. .

A sepatate wide-range gas monitor is provided for the unit vent, The monitor has two lsokinetio .
nozzles for sampling during both normal and accident conditions. The stack samples pags first

through o sample conditionitsg unit which filters partionlates and iodine and may be used to take grab -

samples, The samples then pass through the shislded detector assembly, which uses three detectors
to cover the complete range required. The low range detector uses a beta-sensitive plasuc
geintillator-photomultiplier (PM) tubs, The mid-rangs and high-range detectors use cadmium
telluride (CdTe), chlorine-doped, solid-state sensors., This wide-range gas monitor satisfies the
requitements of NUREG-0737, Item ILF,1 for provisions for sampling plant eﬁluents for lodines and
pm*ticulates and for noble gas.effluents from the plant vent, '

115234 Control Room Elgcmoal Auxiliary Building Ventxlaiiog Monitors;  The
CR/EAB ventilation monitots are Class 18 menitors which continuonsly agsess the intele air to the

~ CR for indioation of abrormal aitbotne radioactivity conentration. Each monitor assembly 1s

poweted from a separate electtical power source. In the svertt of high radiation CR emsrgency
ventiletion opetation is Initiated (Section 7.3.2). Failure of a monitor is alarmed inthe CR,

- Bach monitor assembly {s-comprised of a-redirculation pump, bsta-sensitive scintillation. detectm,_ -

fout-pi lead shielding, check source, stainless steel sample gas tecelving chambet, and assoclated
eleoironics, .

11,5235  Condenser Vaoyum Pump Moniter:  Gaseous samples e drewn throughan off-
. line system by a pump from the discharge of the véiuum pump exhaust header of the condenser.

SESTND

g

This charmel monitors the gaseous sample fof radioactivity which would be indicative of an ST tabe
leak, allowing reactor coolantto-etiter the secondary side fluid; this monitor complements the SGBD
monitors in indioation of a §G tube leak, The gaseous radioactivity levels are monitored by a single
detector in a manner similat to the unit vent wide range gas monitor,

©11,523.6  Spent Fuel Pool Exhaust Monjtors:  The SFPE tonitors ate Class 18 and ate
{dentical to the CR/EAB. ventilation monitors described in Section 11.5.2.3.4 except that they sample
the exhaust from the FHB, In the event of high rediation the monitors initiate emergency operation
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of the FHB HVAC, causing the exhaust alr to be ﬂlteled prior to release (Section 7.3.3). l“allure ofa

‘monitor is alarmed in the CR,

11.5.2,3.9 (B Purge Isolation Monitots:  The RCB/purge isolation monitors ate Class
1E monltors that sample the Contalnment Normal Purge System or the Supplementary Purge System

and are Identical to the CR/EAB ventilation monftors described In Section 11.5.2.3.4, Inthe eventof

high radiation the monitors send signals to the Solid-8tate Protestion System (SSPS) for containment
ventilation Isolation (Section-7.3.1), Failure of & monitor is alarmed in the CR.

11524 Liquid Monitors, - Fixed, off-line monitors are provided for centinuous
detection and measurement of radioactivity for liquid process streams, The désign pararmeters for

these monitots are summarized in Table 1 1 3-1. Bach monttor is provided with demineralized water .

for flushing,

11,5241  Sampling Devices: - For each monitor, a sample is drawn from the process line,
passed through a shielded sample chamber, through the sample pump and then returned to the
systom. Fach sample pump is capable of drawing at least one gal/min of iquid through the monitor
The sample ﬂow rate is controlled by treans of a manual valve.

. anh monitot has & low-sample-flow a]arm,

The monitor ititet and outlet lines have compression fittings, The sample piping has {solation valves
so that the monttor skid can be isolated and the sample. chamber dissembled for deoomammation.

. 11.5. 2 4,2  Detector Un; Each detsctor i3 a NaI(T) gamma-sensltiVe sointillation
deteotor, The detsctors are designed to remain fully. operational ovet e wide range of temperatures.
If they ave sxposed to high radiation transients exceeding the channel range, the charne] maintatns
- i3 opetation and returns to normal functioning wher the transients have subsided. Sinos gamma

© detectots atre used, compatison of monitor readout with the results of grab samples is possible, The

grab samples are counted in the plant multichannel gamma pulse height spectronster to check for
propet monitor aperation. Solenoid-operated check sources ars provided to check detector response,

11.5.24.3 &m@ws@.&m%&mﬂmf@x The §G-blowdown liguid monitor
_ samples the liquid from either the SG blawdown flash task or demineralizer. The sanple i

continuously monitored by a shielded gamma-sensitive detector, Detsction of high tadiation by this

‘meohitor alerts the operator to the posslbﬂity of pr imary~1o-secondary leakage.

In the event of actiwty above the high alprm, setpomt or tonitor faiture, the monitor Initiates the
automatio closute of FV-5019; the SG blowdown discharge to ncutralization bagin 1solaﬂon valve,

e 8 et e = 4 A ¢ A e Attt et e

s e cermrar e o - T

!

11:5.2.4.4 i . rocessing System Monftors:  + LWPS menitor no. 1 detests
aotlvity present in the liguid waste offluent being discharged from the waste monitor tenks in the

LWPS. The monitor i§ Iocated upstreatn of the LWPS diversion valve, EV-4077. Upon initlation of '

a high radiation or monftor feilure alarm, the monitor oauses the valve to automatically divert the
effluent baok to the waste monitor tatks.
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The sample is drawn from the CCW pump discharge line downstream of the CCW heat exchanger,
monitored, and then returned to the CCW surge tank.

11.5.2.4.6  Boron Recycle System Monitor:  This monitor is located in the BRS evaporator
condensate line downstream of the recycle evaporator condensate filter.

Upon initiation of a high radiation or monitor failure alarm, the monitor initiates changeover of the
BRS diversion valve, RCV-4202, causing the BRS condensate to be diverted from the Reactor
Makeup Water Storage Tank (RMWST) back to the BRS recycle evaporator feed demineralizers.

11.5.2.4.7  Turbine Generator Building Drain Monitor: This monitor monitors the water
in TGB drain sump no. 1. Upon detection of high radiation level or monitor failure, the monitor
automatically stops the sump pumps and alarms the condition.

11.5.2.4.8  Failed Fuel Monitor: This monitor takes a sample downstream of the letdown
heat exchanger (HX) of the CVCS and acts as a gross-failed fuel detector. The radiation alarms alert
the operator to an abnormal increase in gross gamma activity in the CVCS letdown system possibly
indicative of fuel cladding failure. Determination of the cause can be made by laboratory analysis.
The sample location provides a letdown sample point prior to filtration and demineralization.

11.5.2.4.9  Condensate Polishing System Monitor: This monitor is located on the discharge
of the Condensate Polishing System to the neutralization basin. Upon detection of high radiation or
monitor failure, the monitor sends a signal to automatically close FV-5804 to terminate discharge to
the basin.

11.5.2.5 Adjacent-to-Line Monitors.  Adjacent-to-line (ATL) monitors are used to monitor:

1. GWPS
2. MS System
3. Steam Generator Blowdown System (SGBS)

These monitors are mounted adjacent to the process line and do not require a sample stream to
monitor for radioactivity.

11.5.2.5.1  Gaseous Waste Processing System Inlet Monitor: The GWPS inlet monitor
employs a gamma (Nal crystal) scintillator/photomultiplier tube combination to measure the
radioactivity level of the waste gases entering the GWPS. The monitor is used in conjunction with
the GWPS discharge monitor to measure overall effectiveness of the GWPS.

11.5.2.5.2  GWPS Discharge Monitor: This monitor is similar to the GWPS inlet monitor
and is installed upstream of the GWPS discharge valve. Upon detection of high radioactivity or
monitor failure, the GWPS discharge valve, FV-4671, is automatically closed.

11.5.2.5.3  Main Steam Line Monitors: Each MS line is monitored by an ATL monitor
consisting of a Geiger Mueller (GM) tube detector and an ion chamber detector with overlapping
ranges. The detectors are shielded by 3 in. of lead.
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11.5.2.5.1 eoug Waste Processi Inlet Monitots The GWPS inlet monitor
eniploys & gatima (Nal crystal) scintillator/photomultiplier tube combination to measurs the
radioactivity level of the waste gases entering the GWPS, The monitor is used in conjunction witly
the GWPS discharge monitor to measure overall effectiveness of the GWPS,

11,5.2.52  GWPS Discharge Monitor: This monitor ig similar to the GWPS inlet monitor
and 1is installed upsiteam of the GWPS discharge valve, Upon detection of High radioactivity or
monitor failure, the GWPS. discharge valve, FV-4671, 13 automatically olqsed.

11.5.25.3  Main Steam Line Monifors: Bach MS line is monitored by an ATL wmonitor
oonsisting of a Geiger Mueller (GM) tube detector and an jon chamber detector with OVerlapping
ranges. The detectots are shielded by 3 in. of lead,

The monitors ate designed to monitor gross gamma activity in the steam line and provide a basis for -

determinihg possible atmosphetic releases from the MS power-operated relief valve (PORV), SG
safety valves, and/ot auxiliary feedwatet pump turbine,

The monttors provide a dose rate range equivalent to 10 to 103 pCifem? xenon-133, Based upon
core Inventory, the ratio of xenon~133 to other nuclides in the fuel can be detemined. In order to
obtain the above concentrations of xénon~133 in the main steam line, a large primary-to-secondary
leak must be_pregent coincident with e large amount-of fuel-faflure.-The presence of xenon~133 -
indicates other radioactive isotopes are present,

Using the relativeratios of isntopes. preseft in the MS line, a computer model for determination of
dose rates from these isotopes, detector responge curves, the thickness of the MS llne, and the '

geometry of the: MS line relative fo the detector, the dose rate equivalent to MS line conceniration is -

obtained. The quantity of radivactive effluents released is obtained by multiplying the xenon-133
equivalent MS line concenitrations by the isotope ratio tithes the stean release rate,

These detectors are safety-related Class 1B and meet the requirements of RG 1.97 and NUREG-0737,

11,5.2.54  Steam Generator Blowidovn Montfors: These monitors are identical to the MS

" line monitors and are '-ddjaéént'fﬂhESG’blde’()Wxi’ lities in thé Isolatich Valve Cubicle V)™

~ The monitors are ysed as an aid in determining the source of SG blowdown radicactivity due-to SG
~ tube rupture or alatge primary-to-secondaty leek. _ :

!

St

e et et o,

[
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Thess- deieotow are safoty-related Class 1E-and-meet the requitements.of RG- 1.97

11.52.5.3 MMM&Q&M@M Each main steam
line is monitored by an ATL Nal scintillation-detectot, These detectors were installed to monitor the
status of steam generator primary to secondary tube leaks and to provide a diagnostic tool for all
individuals concerned with steam generator condition, These detectots are degigned to detect high
energy gamma activity in the 6 to 7.2 MEV energy range. High energy gamma activity fix the main
steam lines indicates the presence of N-16. The level of N-16 in the niain steam lines is used to
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ANNUNCIATOR LAMPBOX 22M02 RESPONSE INSTRUCTIONS

SFP WATER LEVEL HI/LO

Automatic Actions: None

Immediate Actions: None

Subsequent Actions: By

2)

3)
Probable Causes: 1)

2)
Origin and Setpoint: )
References: 1)

2)
3)

DISPATCH an Operator to the Spent Fuel Pool (SFP) to locally
monitor SFP level. {North end of Spent Fuel Pool}

IF any of the following conditions exist, THEN GO TO

0POP04-FC-0001, Loss of Spent Fuel Pool Level or Cooling.

e Unexpected SFP level decrease to less than 66 ft (e g. other than
. normal evaporation)

o SFP level is greater than 67 ft.
IF alarm is due to an instrument failure, THEN INITIATE a Condition
Report to correct the problem.

Unisolated SFP makeup or draln path
Instrument failure

- 1(2)FC-LSHL-1401 LO: 66 feet elevation (529 inches)

HI: 67 feet elevation (541 inches)
P&ID, SR219F05028 |

Instrument Setpoint Index, 5201-0-Z-480001
OPOP04-FC-0001, Loss of Spent Fuel Pool Level or Cooling

Page 1 of 1
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ANNUNCIATOR LAMPBOX 22M02 RESPONSE INSTRUCTIONS

Automatic Actions: None

SFP TROUBLE

o IF the alarm setpoint of 114°F on 1(2)FC-TIS-1400 is exceeded from the beginning of Core
Offload until the completion of Core Reload, THEN the alarm setpoint may be raised to any value
less than or equal to the limit specified in the Plant Curve Book Figure 5.15, by using Demand
PM IC-1-FC-86003920(IC-2-FC-89003378).

3 IF the alarm setpoint is raised, THEN the PM used to raise the setpoint SHALL be scheduled to
lower the setpoint to 114°F thirty days after the setpoint was raised.

. IF after thirty days the decay heat load is still NOT low enough to allow returning the setpoint to
114°F, THEN the PM SHALL be rescheduled for performance after another thirty days. This
. rescheduling process SHALL continue until the alarm setpoint has been returned to 114°F.

NOTE

Immediate Actions: ‘None

Subsequent Actions: ‘1) CHECK the following Plant Computer points:

DT T

FCFD1417 (Refueling Water Purification Pump Low Flow)

FCID1403 (SFP Skimmer Pump Control Power Not Available or
Motor Overload)

FCID1419 (Refueling Water Purification Pump Control Power - |
Not Available or Motor Overload)

FCQD1406A (SFP Cooling Pump 1A(2A) Trip)
FCQD1408A (SFP Cooling Pump 1B(2B) Trip)
- FCID1406A (SFP Cooling Pump 1A(2A) Overcurrent Trip)
- FCID1408A (SFP Cooling Pump 1B(2B) Overcurrent Trip) |
FCTD1400 (SFP Water Temperature High)
FCTD1421 (ICSA Water Temperature Hi)
~ FCLC1420 (ICSA Water Level Hi/Lo)

HFQDY573-(SFP-Pump-1ARA)-Room Cooler Control Power
- Not Available or Motor Overload)

HFQD9572 (SFP Pump 1B(2B) Room Cooler Control Power
Not Available or Motor Overload)

HFHD9572 FHB FUEL POOL PMP AH21B HS in PTL.
HFHD9573 FHB FUEL POOL PMP AH21A HS in PTL.

Page 1 of 5
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PURPOSE

This procedure provides guidelines to be followed during a low level, high level, or loss of cooling in the
Spent Fuel Pool.

SYMPTOMS OR ENTRY CONDITIONS

Spent Fuel Pool water level less than 62 feet (Fuel Pool Level less than 23 feet above the top of irradiated
fuel assemblies seated in the storage racks).

Spent Fuel Pool water temperature meets any of the following:

a. Greater than 129°F with all Fuel Assemblies in the Reactor Vessel (Core Fully Loaded).
b. Greater than the limit specified in Plant Curve Book Figure 5.15, Core Offload Spent Fuel
Pool Operational Requirement, from the beginning of Core Offload until the completion of
Core Reload.
Any of the following Control Room annunciator alarms:
a. “SFP COOLING FLOW LO” Lampbox 22M02 Window E-5
b. “SFP WATER LVL HI/LO” Lampbox 22M02 Window F-3

c. “SFP TROUBLE” Lampbox 22M02 Window F-6

Spent Fuel Pool Gate Seal Air Pressure Low alarm (Local panel by gate)

Rising radiation levels on Spent Fuel Pool Area radiation monitor RT-8090 or RT-8091.

This Procedure is Applicable in ALL Modes
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Loss of Spent Fuel Pool Level or
Cooling

STEP DESCRIPTION FOR 0POP04-FC-0001 Addendum 1 STEP 3.0 and 4.0

STEP:

3.0  INITIATE Actions To Restore Spent Fuel Pool (SFP) Level Per 0POP02-FC-0001,
Spent Fuel Pool Cooling And Cleanup System

4,0  CHECK SFP Level Meets The Following:
PURPOSE: To provide direction on methods to fill the Spent Fuel Pool.

Normal makeup to compensate for evaporation should be from Reactor Makeup Water or
Demineralized Water. Makeup for leakage should be from Refueling Water Storage Tank or
the Boron Recycle System.

If normal sources of Spent Fuel Pool makeup are not available using 0POP02-FC-0001, then a

LHSI pump is used to pump borated water from the RWST to the Spent Fuel Pool.

If none of the demineralized water or borated water sources of Spent Fuel Pool makeup are
available, OR the leak is very large, then a Fire Water Pump is used to makeup to the Spent
Fuel Pool. Use of Fire Water is selected on a large leak due to the potential for rapidly rising
radiation levels. Radiation levels.on the Fuel Handling Building (FHB) operating deck from
direct radiation from the fuel would range from thousands of rem per hour at the edge of
the pool to 350 R/hr farther away (no line-of-sight with the racks) near the edge of the pool.
The radiation field near the stairway to the truck bay floor on the southeast corner of the
operating deck would be about 300 R/hr. Radiation levels on the truck bay floor from
radiation scattered from the FHB ceiling would be about 96 R/hr. These rates assume a
full core discharge at 100 hours decay and the Region 2 racks 80% filled with fuel that has
decayed for 5 years. (The decayed fuel in the Region 2 racks provides a negligible

. contribution to the direct doses.) The fuel is assumed to be covered with water. These values

do not include the radiation contribution from immersion in a cloud of noble gases (i.e.,
assumes no, clad failure).

The above .assumed the fuel is just submerged in water. If the fuel is uncovered, the direct
dose from the assemblies would increase somewhat, but not that significantly. The matrix of
uranium provides a significant amount of self-shielding. Most of the external dose is due to
the peripheral assemblies and the top 12-18 inches of the fuel assemblies. The contribution of
the presence or absence of water in the rack is negligible compared to the variability of the
assumed assembly sources. :

The major impact of uncovering the rack would not be direct radiation, but possible
overheating of the clad and subsequent clad failure. If there were widespread clad failure, the
noble gases, which are a significant source of the direct radiation, would escape and form a
cloud in the FHB. This would significantly increase the quoted dose rates since there is no
shielding from the intervening uranium fuel rods.

This Procedure is Applicable in ALL Modes -




Loss of Spent Fuel Pool Level or :
Coolmg

STEP DESCRIPTION FOR (_)POP04-FC-0001 Addendum 1 STEP 6.0
STEP: CHECK SFP Level - GREATER THAN 62 FEET

PURPOSE At 62 feet, water is at the LCO limit of Technical Specification 3.9.11.1 and
Action needs to be taken per that Technical Specification.

BASIS: The top of the Spent Fuel Storage Racks isat 39° 10” per FSAR 9.1.2.2. The top of a
fuel assembly (top of top nozzle) in a Spent Fuel Storage Rack is at 38” 10”. (Ref. 9N5064,
4480-00054, FSAR Figure 4.2-2B) so 23 feet above the top of an irradiated fuel assembly is at
61’ 10"

ACTIONS: TAKE appropriate action péf Technical Specification 3.9.11.1.

- INSTRUMENTATION: Level Gauge in Spent Fuel Pool |
CONTROL/EQUIPMENT: N/A.

KNOWLEDGE: N/A

This Procedure is Applicable in ALL Modes
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DESIGN FEATURES

5.6.1.7 The new fuel storage racks are designed and shall be mamtamed with:

a. A Ky equivalent to less than or equal to 0.95 when flooded with unborated water -
and less than or equal to 0.98 when filled with aqueous foam moderation (fow

density water). This requirement shall bé met by limiting the fuel assembly nominal |

enrichments to 5.0 w/e or Iess
b. A nominal 21 mches center to center dlstance between fliel assemblies.
5.6.1.8 The In-containment fuel storage racks are designed and shall be maintained with:

a. AK, equivalent to less than or equal to 0.95 when flooded with unborated water.
This requirement shall be met by satisfying at least one of the followmg criteria

1) a maximum inlual fuel assembly nominal -ennchment to 4.5 w/o or I.ess or, ]

2)  aminimum number of lntegral Fuel Burnable Absorbers (IFBA) as a function
of initial nominal assembly enrichment, as shown on Figure 5.6-20, or a K,
of less than or equal to 1.484. The fuel assembly K,,shall be based on a
unit assembly. configuration {infinite in the lateral and axial extent) in the
réactor core 'geo'metry', assuming unborated water at 68°F,

The TFBA pin reqmrements shown In Figure 5.6-20 are based ona nomlnal
IFBA linear B loading of 1.57 mg-B'%inch. For higher IFBA linear B*
loadings, the required number of IFBA pins per assembly may be reduced by
the ratio of, the increased B i Joacmg to the nominal 1.57 mig-B'%inch loadihg.

b. A nominal 16 inches center to cénter distance between fuel assemblies.

 DRAINAGE

5.6.2 The spent fuel stonage pool is designed and shalt be maintained fo prevent madvertent
draining of the pool below elevatnon 62 feet 6 inches,

CAPACITY

5.6.3 The spent fuel storage pcol is designed and shall be maintained with a storage capacity
limited to no more than 1969 fuel assemblies.

SOUTH TEXAS - UNITS 1 & 2 5-8a Unit 1 - Amendmenit No. 64,104
' Unit 2 - Amendment No. 5691
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The new fuel assemblies are transported to the new fuel storage pit or to the new fuel elevator by the
15/2-ton, dual-service FHB crane. The.2-ton hoist of this crane is designed to handle new fuel
assemblies. New fuel handling is discussed in detail in Section 9.1.4. Use of the 2-ton hoist of the
15/2-ton crane or of the fuel-handling machine to handle new fuel ensures that the design uplift of the
racks will not be exceeded.

The new fuel storage pit is situated in the approximate center of each FHB. The floor of the new fuel
storage pit is at EL. 50 ft-3 inches. The new fuel storage pit access hatch is provided with a three-
section protective cover at El. 68 ft. The fuel assemblies are loaded into'the new fuel storage racks
through the top and stored vertically.

9.1.1.3 Safety Evaluation.  Units 1 and 2 of the STPEGS are each provided with separate
and independent fuel handling facilities.

Flood protection of each FHB is discussed in Section 3.4.1. Flooding of the new fuel storage pit from
fluid sources inside either FHB is not considered credible since all fluid systems components are
located well below the elevation of the new fuel storage pit access hatch. A floor drain is provided in
the new fuel storage pit to minimize collection of water.

The applicable design codes and the ability of the FHB to withstand various external loads and forces .

are discussed in Section 3.8.4. Details of the seismic design and testing are presented in Section 3.7.
Missile protection of the FHBs is discussed in Section 3.5. Failure of nonseismic systems or
structures will not decrease the degree of subcriticality provided in the new fuel storage pit.

In accordance with American National Standards Institute (ANSI) N18.2, the design of the normally
dry new fuel storage racks is such that the effective multiplication factor will not exceed 0.98 with
fuel of the highest anticipated enrichment in place, assuming optimum moderation (under dry or
fogged conditions). For the unborated flooded condition, assuming new fuel of the highest
anticipated enrichment in place, the effective multiplication factor does not exceed 0.95. Credit may
be taken for the inherent neutron-absorbing effect of the materials of construction.

The new fuel assemblies are stored dry, the 21-in. spacing ensuring a safe geometric array. Under
these conditions, a criticality accident during refueling and storage is not considered credible.
Consideration of criticality safety analysis is discussed in Section 4.3.

Design of the facility in accordance with RG l 13 ensures adequate safety under both normal and
postulated accident conditions. The new fuel storage racks also meet the requuements of General
Design Criterion (GDC) 62.

9.1.2 Spent Fuel Storage

9.1.2.1 Design Bases. The spent fuel pool (SFP) is a stainless steel-lined reinforced concrete
pool and is an integral part of each FHB. All spent fuel racks are classified as seismic Category I, as
defined by RG 1.29, and as ANS SC 3.

The spent fuel storage facility provides storage capacity for 1,969 high density absorber spent fuel
racks in a honeycomb array in each unit. Two storage regions are provided in the SFP. Two of the

9.1-2 Revision 16
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Region 2 rack modules on the south end of the pool (modules #12 and #16) have not been installed.
A Fuel Ultrasonic Cleaning system may be used in the open space designated for modules #12 and
#16. The Fuel Ultrasonic Cleaning system is freestanding and is seismically qualified. It has no
adverse effect on the fuel assemblies that are selected for cleaning; nor does it have an adverse effect
on the design function of the spent fuel pool or its associated support systems. Figure 9.1.2-2 shows
the pool layout for bothi Units 1 and 2. The six Region 1 rack modules are located in the nerthwest
corner of the spent fuel pool.

The Region 1 racks have 10.95-in. nominal center-to-center spacing between the cells. This region is
conservatively designed to accommodate unirradiated fuel at enrichments to 4.95 weight percent.
Region 1 storage cells are each bounded on four sides by a water box except oni the periphery of the
pool. The Region 1 spent fuel racks include a lead-in-guide to assist in depositing fuel assemblies
into the fuel cell. Figure 9.1.2-3 shows a typical Region 1 spent fuel rack.

The reactivity characteristics of fuel assemblies which are to be placed in the spent fuel storage racks
are determined and the assemblies are categorized by reactivity. Alternately, if necessary, all
assemblies may be treated as if each assembly is of the highest reactivity class until the actual
assembly reactivity classification is determined. Section 5.6 of the Technical Specifications provides
the definitions of the reactivity classifications and the allowed storage patterns. Fuel assemblies are
loaded into the racks in a geometrically safe configuration to ensure rack subcriticality.

Fuel assembly reactivity requirements for close packed storage and checkerboard storage are
specified in the Technical Specifications. The boron concentration of the water in the spent fuel pool
is maintained at or above the minimum value needed to ensure that the rack K is less than or equal
to 0.95 in the event of misplaced assemblies in the close packed storage areas or in checkerboard
storage areas. Consideration of criticality safety is discussed in Section 4.3.

The Region 2 racks have a 9.15-in. nominal center-to-center spacing with fixed absorber material
surrounding each cell. A sheet of neutron absorber material is captured between the side walls of all
adjacent boxes. To provide space for the absorber sheet between boxes, a double row of matching
flat round raised areas are coined into the side walls of all boxes. The raised dimension of these
locally formed areas on each box wall is half the thickness of the absorber sheet. The boxes are
fusion welded together at all these local areas. The absorber sheets are scalloped along their edges to
clear these areas, Figure 9.1.2-4 shows a typical Region 2 spent fuel rack.

 The axial location of the absorber with respect to the active fuel region is provided and maintained by

the structure of each box. At the outside periphery of each rack, a sheet of absorber material is
captured under thin stainless sheets which are intermittently welded all around to the box.

All rack surfaces that come into contact with fuel assemblies are méde of annealed austenitic stainless
steel. These materials are resistant to corrosion during normal and emergency water quallty

~ conditions. The racks are designed to withstand normal operating loads as well as to remain

functional with the occurrence of an SSE. The racks are designed with adequate energy absorption
capabilities to withstand the impact of a dropped spent fuel assembly from the maximum lift height
of the spent fuel pit bridge hoist. The racks are designed to withstand a maximum uplift force

equal to the uplift force of the bridge hoist. The 14-in. and 16-in. racks also meet the requirements of
ASME Code, Section III, Appendix XVII. The high-density spent fuel racks meet the criteria of
Appendix D to Standard Review Plan (SRP) 3.8.4.

9.1-3 _ Revision 16
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Shielding for the SFP is adequate to protect plant personnel from exposure to radiation in excess of
published guideline values as stated in Section 12.1. A minimum depth of approximately 13 ft of

. water over the top of an array of 193 (full core) assemblies with 42 hours of decay is required to limit

radiation from the assemblies to 2.5 mR/hr. or less.

The FHB Ventilation Exhaust System is designed to limit the offsite dose in the event of a significant
release of radioactivity from the fuel, as discussed in Sections 12.3.3, 15.7.4, and 9.4.2. However, no
credit for the FHB Ventilation Exhaust System is taken in the LOCA and Fuel Handling accident in
Chapter 15.

The FHB is des1gned to prevent missiles from contactmg the fuel. A more detailed discussion on
missile protection is given in Section 3.5.

In addition, space is provided for storage of fuel during refueling inside the RCB for 64 fuel
assemblies in four 4 x 4 modules having 16-in. center-to- center spacing (Figure 9.1.2-1A). These
modules are firmly bolted in the floor. B

9.1.2.2 Facilities Describtion. The FHB abuts the south side of the RCB and is adjacent to the
west side of the MEAB of each unit. The locations of the two FHBs are shown in the station plot
plan on Figure 1.2-3. For general arrangement drawings of the spent fuel storage facilities, refer to
Figures 1.2-39 through 1.2-48 as listed in Table 1.2-1.

The spent fuel storage facilities are designed for the underwater storage of spent fuel assemblies and

control rods after their removal from the reactor vessel. The spent fuel is transferred to the FHB and -

handled and stored in the spent fuel pool underwater. The fuel is stored to permit some decay, then
transferred offsite. For a detailed discussion of spent fuel handling, see Section 9.1.4.

The SFP is located in the northwest quadrant of each FHB. The floor of the poolis at EL. 21 ft-11 in.,,
with normal water level at El. 66 ft-6 inches. The top of a fuel assembly in a storage rack does not
extend above the top of the storage rack which is El. 39 ft-10 in. maximum. The fuel assemblies are
loaded into the spent fuel racks through the top and are stored vertically.

9.1.2.3 Safety Evaluation.  Units | and 2 of the STPEGS are each provided with separate
and independent fuel handling facilities. Flood protection of each FHB is discussed in Section 3.4.1.
A detailed discussion of missile protection is provided in Section 3.5.

The applicable design codes and the various extemai lbads and forces considered in the design of the
FHB are discussed in Sect1on 3.8.4. Details of the seismic design and testing are presented in

“Section 3.7.

Design of this storage facility in accordance with GDC 62 and RG 1.13 ensures a safe condition
under normal and postulated accident conditions, The K of the spent fuel storage racks is
maintained less than or equal to 1.00, even if unborated water is used to fill the spent fuel storage
pool, by both the designs of the fuel assemblies and thé storage rack and the use of administrative
procedures to control the placement of burned and fresh fuel and control rods. '

Under accident conditions, the K is maintained well below 0.95 assuming 2200 ppm borated water.
The boron concentration of the water in the spent fuel pool is maintained at or above the minimum

9014 Revision 16
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TABLE 12.3.4-1
AREA RADIATION MONITORS

Reactor Containment Building

Tag Number and Location M Range (mR/hr) © High Alarm Setpoint (mr/hr) @

N1RA-RE-8052 107100 . 1,000
Incore Instrumentation
Room (-1ft-6 in.)

N1RA-RE-8053 10"-10* 100
Support across from
elevator (-11 f-3 in.)

N1RA-RE-8054 ' 10"-10* 100
West Stair Landing

(19 £t-0 in.)

N1RA-RE-8055 107-10* 100

North SG wall across
from the head laydown -
area (68 fi-0 in.)

NIRA-RE-8056 107-10* 100
Support across from
elevator (52 ft-0 in.)

N1RA-RE-8099 : 10-10* 100
South SG wall across

from the in-containment

fuel pool (68 ft-0 in.)

1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.
2. The alarm setpoints listed are typical and may be varied as necessary.
3. Range is based on microprocessor conversion factor and a detector signal which has a high degree of

confidence. Conversion factor will vary dependent on the detector cahbra‘uon Exact ranges are found
in plant instrument scaling manuals,

12.3-24 Revision 15
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TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS
Fuel Handling Building

Tag Number and Location® Range (mR/hr) “High Alarm Setpoint (mt/hr) ® .
N1RA-RE-8081 ' 10"-10* 2.5
~11 ft S of cols. 30.2
and Ss (68 ft-0 in.) -
N1RA-RE-8084 - 10t0t 2.5
~24 ft S of cols. 28 and :
Ts (-21 ft-0 in.).
NIRA-RE-8085 - 107-10* 2.5
~24 ft S of col. 28 and o
~6 ft E of col. S;s
(-21 ft-0 in.)
NI1RA-RE-8086 10t-10¢ | 2.5
~24 ft S of col. 28 and
~11 ft E of col. Ry
(-21 ft-0 in.)
N1RA-RE-8087 C10t10f 2.5
col. 30.2 and
12 ft W of col. R;
(4 £t-0'in.)
N1RA-RE-8088 | 10710 | 2.5
3 ft S of col. 30.9 and .
col. Ry (30 ft-0 in.)
N1RA-RE-8089 - 107-10* 2.5
col. 28 and
col. N (68 ft-0 in.)
N1RA-RE-8090 | ~107-10° 2.5
18 ft N of col. 30.2 and
col. Ts (68 ft-0 in.)
N1RA-RE-8091 ' 107-10* 2.5
col. 34 and col. N
(68 ft-0 in.)
1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.
2. The alarm setpoints listed are typical and may be varied as necessary.
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TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS

Fuel Handiing Building (Continued)

Tag Number and Location ! Range (mR/hr) High Alarm Setpoint (mr/hr) @

N1RA-RE-8097 102-107 _ 1,000
33 ft S of cols. 28 and
10 ft W of col. N

(68 ft-0 in.)
1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.
2. The alarm setpoints listed are typical and may be varied as necessary
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TABLE 12.3.4-1 (Continued)
AREA RADIATION MONITORS

Mechanical Electrical Auxiliaries Building

Range (mR/hr) @

High Alarm Setpoint (mr/hr) @

N1RA-RE-8057
col. 22 and ~10 ft E of
col. J (10 -0 in.)

NI1RA-RE-8058
col. 26 and col. J
(10 ft-0 in.)

NIRA-RE-8059
col. 27 and col G
(10 ft-0 in.)

N1RA-RE-8060
~10 ft S of col. 30 and
colL, E(10ft-0in.)

N1RA-RE-8061

~10 ft S of col. 24 and
~11 ft W of col. E
(10 ft-0 in.)

N1RA-RE-8062
~6 ft S of col. 31 and
col. C (10 ft-0 in.)

N1RA-RE-8063
~9 ft S of col. 28 and
col. B (10 ft-0 in.)

NIRA-RE-8064
~12 ft S of col. 24 and
col. F (29 ft-0 in.)

N1RA-RE-8065 _
~5 ft N of col. 32 and
col. C (29 ft-0 in.)

2. The alarm setpoints listed are typical and may be varied as necessary.

102-10°
107-10"
10-10*
107-10°

10-10*

10710
10'-10*
10-10*

101-10*

0.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2. .

3. Range is based on microprocessor conversion factor and a detector signal which has a high degree of
confidence.” Conversion factor will vary dependent on the detector calibration. Exact ranges are found
in plant instrument scaling manuals

12.3-27

Revision 15




Tag Number and Location @

STPEGS UFSAR

TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS

Range (mR/hr) ©

Mechanical Electrical Auxiliaries Building (Continued)

N1RA-RE-8066

~4 ft N of col. 22 and
14 ft Eofcol. C

(35 ft-0 in.)

N1RA-RE-8067
col. 22 and 10 ft E of
col. T (35 ft-0 in.)

NI1RA-RE-8068
~10 ft N of col. 25 and
col. H (41 ft-0in.)

N2RA-RE-8068
~10 ft S of col. 24 and
col. G (41 ft-Oin.)

N1RA-RE-8069

~12 ft S of col. 24 and
~14 ft E of col. C

(41 t-0 in.)

N1RA-RE-8070
col. 29 and
col. C (41 ft-0in.)

N1RA-RE-8071

~18 ft S of col. 28 and
3ft Wofcol. B

(41 £t-0 in.)

N1RA-RE-8072

~11 ft N of col. 29 and
5ft Wofcol. D

(41 ft-0 in.)

N1RA-RE-8073

- col.29 andcol. E

(41 ft-0 in.)

N1RA-RE-8074 -
~5 ft S of col. 31 and
~7 ft Wofcol. C

(41 ft-0 in.)

102-10°

102-10°
10-10*
10°L-10*

102-10°

102-10°

10%-10°
10-10*

107-10*

10'-10*

High Alarm Setpoint (mr/hr) @

0.5

0.5
25
2.5

0.5

2.5

100

2.5

2.5

1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.

2, The alarm setpoints listed are typical and may be varied as necessary.
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TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS

Mechanical Electrical Auxiliaries Building (Continued)

‘Tag Number and Location M Range (mR/hr) ' High Alarm Setpoint (mr/hr) ¥

NI1RA-RE-8075 : 101104
col. 28-and ~3 ft W of
col. G (41 fi-0 in.)

N1RA-RE-8076 102-10°
col. 22 and ~10 ft E of '
col. J (60 ft-0 in.)

N1RA-RE-8077 | 10"-10*
col. 27 and col. J -
(60 £t-0 in.)

N1RA-RE-8078 10°1-10*
col. 27 and col. F
(60 ft-0 in.)

NI1RA-RE-8079 1071-10% .
col.25and ~2 ft W
of col. F (60 ft-0 in.)

N1RA-RE-8080 | 100t
col. 26 and col. H

(41 -0 in.)

N1RA-RE-8082 10°1-10*

col. 28 and ~8 ft E of -
col. H (69 £i-0 in.)

N1RA-RE-8083 | 10-10*
~10 1t S of col. 29 and

15 ft Wofcol. E

(41 £t-0 in.)

N1RA-RE-8098 102-107
~6 ft N of col. 25 and
col. H (60 £t-0 in.)

15.0

0.5

2.5

15.0

15.0

2.5

2.5

15.0

1000

1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.
2. The alarm setpoints listed are typical and may be varied as necessary.
12.3-29 Revision 15



Tag Number and Location ¢

)

STPEGS UFSAR
TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS

Miscellaneous Buildings

Range (mR/hr) High Alarm Setpoint (mr/hr) @

NI1RA-RE-8092
col. 9 and col. P
TGB (29 ft-0 in.)

NI1RA-RE-8093
col. 7 and col. M
TGB (29 ft-0 in.)

NI1RA-RE-8094

~3 ft N of col. 23 and
~14 ft W ofcol. B
TSC-MEAB

(72 -0 in.)

10210 0.5

102103 0.5

102107 1000

L. Tag Number is shown for Unit 1. For Unit 2, change. second position from 1 to 2.

2. The alarm setpoints listed are typical and may be varied as necessary.

-12.3-30 Revision 15
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TABLE 12.3.4-1 (Continued)

AREA RADIATION MONITORS

Post-Accident Monitors

Tag Number and Location Range (R/hr) High Alarm Setpoint (R/hr)
A1RA-RE-8050 10°-10® 2000
RCB (68 ft-0 in.)
CIRA-RE-8051 10°-10° 2000
RCB (68 ft-0 in.)
1. Tag Number is shown for Unit 1. For Unit 2, change second position from 1 to 2.
2. The alarm setpoints listed are typical and may be varied as necessary.
12.3-31 Revision 15
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identified and their requirements satisfied? |
5 Construction and Operating Experience — Have applicable construction and v !
' operating experience been considered?
6 Interfaces — Have the design interface requirements been satisfied, including v
interactions with other calculations?
7 Methods — Was the calculation methodology applopnate and ploperly apphed to N
- ————I-gatisfy-the-calculation-objective?— e e S Ee e e —:—;
8 Design Outputs — Was the conclusion of the caloulation clearly stated, did it
correspond directly with the objectives and are the results reasonable compared to v :
the inputs?
9 Radiation Exposure — Has the calculation properly considered radiation exposure v
to the public and plant personnel? . f
10 Acceptance Criteria — Are the acceptance criteria incorporated in the calculation
sufficient to allow verification that the design requirements have been v
satisfactorily accomplished?
11 Computer Software —Is a computer program or software used, and if so, are the v
: requirements of CSP 3.02 met?
COMMENTS:
None
. (Print //Name and Sign)
Design Verifier:  Chad Cramer W Date:  3/21/14
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1 Calculation Design Verification Plau :

Calculatlon shall be verified by comparmg the documented mput w1tl1 the references and checkmg the validity of the references
for the intended use. As necessary, assumptions, shall bé evaluated and verlﬁed to detefmine if they are based on sound
engmeermg principles and practices. Verlfy the applxcable methodology, mputs 1esults and conclusxons

(Prz‘m‘ Name and. Sign for A pproval marlc "N/A » lf not requtred)

Date 3/21/ 14

Approver: o (IR S
- Marvin Morris H\ g

Calculafi'on Design Verl’ﬁcationl Summary

Design inpuits, assumptions, methodology, results and conclusl ¥ vl(el‘_e_::.e_\'_/'éllua';t'_e:c'l/\ieriﬁo_(l and l"otjnd't'o be acceptable. All

comments have been i mcorp01 ated

Based On The Above Sunlrllm"y,'The'Cal'culatio_l_i 'Is__D__etermined ‘To Be Accéptable.

R

(Print Narme and Sign)

Design Verifier:  Chad Cramer Date:  3/21/14

Others: : _ Date:




